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@ This Streamliner exemplifies the endur- 
ing strength and beauty of stainless steel. 
Characterized by endurance under corro- 
sive conditions, chromium -Nickel stainless 
steels permit reduction of bulk and dead 


weight...without sacrifice of strength or safety. 
e. id * 

International Nickel are miners, smelters and refiners of 

Nickel, an important ingredient of the stainless steels, but 

do not produce stainless steels. If interested, please commu- 


nicate with established sources of supply for stainless steels. 
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poration, beginning on page 511, design standards for flash- 
butt welded joints are presented, supplemented with tabular 
data for various shapes and sizes and permissible deviation 
from standard design under certain conditions. 


Stress Raisers and Stress Distribution 


An understanding of the effects of stress raisers is required 
before an engineer can determine intelligently the steps to 
take to eliminate them or to reduce their severity. B. C. 
Boulton, engineering divisional staff. Douglas Aircraft Com- 
pany, Inc., see page 505. presents some of the latest thought 
on the effect of structural discontinuities on the distribution 
of stresses in notched and critical sections. 


Analysis of Gear Contact by Action Drawings 


It is not so much experience or an all-embracing knowl- 
edge of applications that solves the majority of gear prob- 
lems. More than anything else. the solution depends upon a 
method or technique. Fred Bohle. chief engineer. Illinois 
l'ool Works, see page 532. describes the procedure of design- 
ing gear teeth in a magnified scale and placing them into a 
picture which shows the relationships of mating teeth in 


action. 


Failure of Electrical Equipment 


Failures in aircraft belong to past history and there is little 
Col. T. B. Holliday in an 
article, starting on page 537, discusses the importance of 


use in discussing failures as such. 


eliminating the cause of thesé failures so that electrical equip- 
ment the 
many failures resulting from lack of mechanical design con- 


will be reliable in future. The author describes 


sideration of operational and environmental conditions. 


Tests of Natural and Synthetic Rubber 


Properties of synthetic rubber were not well known when 
the shortage of natural rubber necessitated a change to syn- 
thetic material. An article starting on page 541 describes the 
test program of the Buick Motor Division of General Motors 
Corporation to evaluate the synthetic rubbers as to their 
characteristics when compared to natural rubber. 


Selection of Motors Based on Duty Cycle 


\ frequently occurring problem that faces engineers is the 
selection of an electric motor that will satisfactorily drive a 
new machine or one that has been redesigned to obtain in- 
creased speed and production. Frank Lock, 
charge of electric hoist department, Yale & Towne Mfg. Com- 


engineer in 


page 558, tells how to analyze a duty cycle, to 
WR 
in motor, and to check this data with the ability of the motor 
to dissipate and absorb heat. 


pany. see 


calculate for any power train. to compute heat losses 


Hydraulic Distribution Systems 


Basic one-way and two-way hydraulic distribution systems 
are discussed as to their characteristics and limitations, l^ 
Howard Field, Jr.. in an article starting on page 546. Tl: 
author divides the distribution system into subsystems and 
describes the problems of obtaining synchronizing in a sub. 
system with two operating cylinders. The use of series and 
parallel arrangements are discussed and a method of con 
puting line losses is presented. 


Temperature Effects on Cellulose Plastics 


Although the cellulose plastics have certain mechanical 
advantages, as well as attractiveness and production economy. 
designers have generally been handicapped by a lack of spe- 
cific data on these materials. In the article on page 554, W. 
E. Gloor of Hercules Powder Company discusses the dimen- 
sional stability of these materials when exposed to tropical 
and temperate climatic conditions. 


Bottom Attachment Methods 


\lmost any service or manufacturing requirement for the 
attachment of the tops or bottoms of sheet metal containers 
can be met by one or another of the numerous types of seams 
illustrated on pages 544 and 545. All of the designs shown 
are readily produced on available automatic can machines. 


Dimensioning Forgings 


Dimensioning of forgings requires care to assure that the 
rough forging will have metal properly placed for finish 
machining. Unless proper dimensions and 
specified, the scrapping of otherwise perfect parts may be 


tolerances ar 
necessary. A general method of solving a typical problem ol 
this type. involving the drilling of holes through two bosses 
on the forging, is described by Frank M. Mallett in an article 


beginning on page 552. 


More Efficient Heat-Treating 


In last month's issue, page 438. B. F. Shepherd outlined th: 
mechanical and metallurgical advantages of martempering 
Here he concludes in an article beginning 


some data on mass effects and on the interpretation of Jomin) 


on page 515 with 


test curves as related to martempering. 


Brazed Joint Strength 


Observed variation in strength of joints copper brazed in 
a furnace was the incentive for an investigation of the effects 
of joint surface finish and fits of joints on the flow of coppe! 
Results of this investigation, which are discussed in the articl 
beginning on page 530, became the basis for revised desig! 
specifications and production procedures. 





SEPTEMBER HIGHLIGHTS 


Flexible Shafting Drives, by William J. Perfield. Gives design 


data obtained from laboratory tests. Data includes the resulting 


efheiencies obtained with bend layouts and different lubricants at 


both room and sub-zero temperatures 


Repairing Defects in New Castings. <A discussion of meth- 


ods used to repair typical defects in castings of different 


materials and for specific conditions of service. 


Electrice Contacts, by H. H. Hausner. Discusses the advantages 


of possible electric contacts consisting of graded laminated lavers 


of powder-metallurgical allovs combining high spark resist 


with conductivitv. 


Properties of 248-T Aluminum Alloy Rivets, by W. T. Ma 
Donald and M. E. 
to determine the driving characteristics, shear strengths, and co! 


245-] 


Tatman. Results of an investigation conduct 


rosion resistance of aluminum allov rivets. 


Resistance Wire Strain Gage Equipment, by W. F. Gunning 
and E. G. Van 


strain gages in static and dynamic tests. 


Leeuwen. Describes the equipment used wit 
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Sales Offices: 


Buffalo 
Chicago 
Cincinnati 
Cleveland 
Dayton 
Detroit 
Hartford 
Milwaukee 
Newark 
Philadelphia 
Pittsburgh 
Rochester, N. Y. 
Syracuse 
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DIRECTION . - - 


in tube reduction 


Summerill has developed new production equipment for the reduction 
and tapering of seamless steel tubing. Based on the principles of 
hydraulic extrusion, these machines are turning out work, in sizes up 
to 6" OD, that shows close tolerances, better finish, minimum increase 
of wall thickness and excellent mechanical characteristics without sub- 
sequent heat treating. Furthermore, there is no additional de-carburiza- 
tion as in hot swaging. The first cost of dies is relatively low and die 
life is unusually long. 


This new Summerill development, which has proved its value in the 
war-time aircraft program, holds great promise for many fields. Push- 
pull rods, landing gear parts, textile machinery, machine tools, and 
countless other applications requiring low weight-strength ratios are 
"naturals" for this versatile, accurate production technique. 


Why not get in touch with a Summerill representative today with a 
view to getting the facts on what this new tube reducing process might 
do for you. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO. and COLUMBIA STEEL & SHAFTING CO. 


BRIDGEPORT * MONTGOMERY COUNTY * PENNA, 
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3 NEW MODELS OF THE 


raham 


VARIABLE SPEED DRIVE 


at Greatiy Reduced Prices 


Prices are i previous figures, due to design sim- 
plificotion and volume production....Drives with built-in motor 
(shown above) ore a streamlined extension of the motor — 
the ultimate in compactness.... Every speed from top to zero, 
exclusive with Graham—close speed holding with micrometer 
speed adjustment — plus all the other features that have mode 
Graham standard equipment on many leading machines for 
nearly eight years... now yours at a price comparable with 
that of the lowest-cost variable speed drives. ... Principal 
specifications below. ... Write for further data today, so 


that you may consider these units for your new machines. 


GRAHAM TRANSMISSIONS INC. 


3754 N. HOLTON ST., MILWAUKEE 12, WIS. 
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eee BY REVERE 


Revere supplies rod in all the standard 
sizes and shapes, and in copper and 
copper-base alloys, magnesium and alu- 
minum alloys. The physical characteristics 
of finished rod vary with each alloy and 
with the nature of its processing. Thus it 
is possible for us to furnish you with rod 
suitable for practically any desired purpose. 


Revere Rod is produced in the follow ing: 


Copper Herculoy 
Free-Cutting Copper (Silicon Bronze) 
Free-Cutting Brass Aluminum Bronze 
Brass (not free-cutting) Aluminum-Silicon 
Red-Brass 

Naval Brass 

Muntz Metal 
Commercial Bronze 
Roman Bronze 
Manganese Bronze 


Bronze 
Cupro-Nickel 
Nickel Silver 
Magnesium Alloys 
Aluminum Alloys 
Special Alloys 


Available in coils or straight lengths, 
depending on size and composition. For 
full details, prices and deliveries, consult 
your Revere distributor or us. The Revere 
Technical Advisory Service will gladly 
work with you in selecting the rod best 
fitted for your needs. For this assistance, 
which is given without obligation, just 
write the Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., N. Y. 17, N.Y. 
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The feather bed that rolls— 
rubber springs now ready for cars 


A typical example of B. F. Goodrich development in rubber 


TM is no future hope, no drawing- 
board dream — this B. F. Goodrich 
postwar contribution is finished, tested, 
will soon be on the road in the newest, 
most modern buses, can be designed 
tor automobiles, farm tractors, bicycles 
-in fact almost any vehicle you can 
mention. It is the "feather bed ride" 
at designers have longed for — it is 
rubber spring 
This B.F.Goodrich development 
ill add more to riding comfort than 
ything since the air-filled tire 
placed the solid tire generations ago. 
consists of a metal cylinder filled 
th rubber, with a shaft at the center. 


UCT ENGINEERING 


AvGUST. 1945 


The weight of the car connected to 
the shaft makes it turn inside the cylin- 
der, gives a twisting action to the rub- 
ber. It absorbs practically all the road 
shocks that ordinarily would pass right 
through the stiff steel springs. 


Research at B.F.Goodrich applies 
not just to new, unusual things like 
this but to every kind of rubber prod- 
uct used in home or industry. No 
product, however familiar, is ever re- 
garded as too "standardized" to be 
steadily and constantly improved. 
When you buy a B. F. Goodrich con- 
veyor belt or length of hose or any 
major industrial installation that in- 


cludes use of rubber — you may pe 
sure you're buying the latest improve- 
ments that science and study can 
make. This new spring is just one of 
a series of developments that started 
years ago and will continue for years 
to come. 

Photo above, taken in a plant of 
The Twin Coach Company, shows the 
spring (on the floor) about to be 
installed in one of the new buses they 
hope to have on the roads soon. The 
B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B.F. Goodrich 


RUBBER a7 SYNTHETIC produi 





banjo-ukes, 


instruments are manufactured 
by the Fred. Gretsch Mfg. Co. 


183 resin adhesive. 





merica foremost drummers 





WOODEN ASSEMBLIES comprising truck bodies, 
station wagons, and heavy timber laminations 
may be bonded with URAC 183 for strengih, 
safety, economy and speed of production. 


racadhesive ... 
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TENNIS RACQUETS, FISHING RODS, and other 
sporting goods which require glue lines that 
are resistant to moisture, mold, and crazing, ar 
more durable when bonded with URAC 18: 
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he Ups 10 beat the band / 


Modern swing or three-four time, the drums take a beating! And while gluing wood 
for musical instruments is an age-old craft, today there’s new strength in wood products 
when they’re bonded with URAC* Adhesives. 


For when URAC 183 forms the glue line, the wood will break before the glue! This 
resin adhesive retains its strength in glue-line thicknesses up to .020 of an inch—tu ice 
that of former cold-setting assembly cements! And that’s only part of the story. 

Curved, complex shapes can be more easily joined. The low-pressure setting of 
URAC 183 speeds assembly. Crazing of the glue line, damage from water or mold, are 
practically non-existent. 

URAC 183 is the mew glue that holds the answer to many heretofore difficult or even 
impossible bonding problems. Some of the fields in which it has already demonstrated 
its advantages are shown below. When you require an adhesive embodying these quali- 
ties, specify URAC 183—one of Cyanamid’s outstanding contributions to adhesive 
progress. Complete information will be supplied on request. 


*Reg. U. S. Pat. Off. 


AMERICAN CYANAMID COMPANY : 
30 ROCKEFELLER 


PLASTICS DIVISION 
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FURNITURE MAKING, where it may be difficult 
ply sufficient pressure for a uniformly thin 
ine, URAC 183 will form a craze-resistant, 
le bond in thicknesses up to .020”. 
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FOR DOORS AND CABINET WORK this low-pres- 
sure, craze-resistant adhesive is particularly ap- 
plicable for speed of production, strength, and 
permanence of bond in the finished product. 





piha Ke latte 


Elementary as it may seem. the needs of Vaur prod- 
uct are the principal guide to selecting the right 
plastic. The main points are familiar. What $e the 
function of your product: insulation— protectióy - 
decoration? Under what conditions must it work? 
At what temperatures and what humidities? To what 
mechanical stresses will it be subjected and to what 
chemical action will it be exposed? These and many 
similar points must be carefully considered. | sually. 
of course, no one plastic has all of the required 
properties for a specific application—it becomes a 
compromise—selecting the plastic with the best 
combination of properties. Here, it is advisable 

to consult with experts. That's why we suggest 


f Liti unk i oit logither 


^ 


We at Dow know from experience that success in plastics is not a one 
one-industry job, It calls for the combined skill and cooperation of 
designer plus fabricator plus raw materials producer. Working tog 
saves time and money and puts plastics to work successfully. Call us—yv 
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PLASTICS 


STYRON © STYRALOY © ETHOCEL * ETHOCEL SHEETING 
SARAN © SARAN FILM * STRIPCOAT 








2608 OPPORTUNITIES to make 


@ There are 2608 G-E capacitor ratings now 
being applied in all fields where capacitors 
are used. We believe you will find that the 
long life and dependability of these compo- 
nents will add extra reliability to your equip- 
ment—giving you, over a period of years, sub- 
stantial savings in replacement costs and 
servicing. In addition, many equipment man- 
ufacturers have found that use of G-E ca- 
pacitors often appreciably reduces the size, 
cost, and weight of their product. 

The high quality of these units has been 
made possible by new processing techniques, 
together with improvements in hermetic 
sealing, bushing construction, and G-E devel- 
opments in dielectric materials such as Pyra 
nol, lectronol, lectrofilm, and extra-thin kraft 
paper. 

Here are some of the more important items 
in this ever-widening line that it will pay you 
to investigate. 


MEET G.E.’°S EXPANDING LINE 





A representative group of the 2608 
ratings available—from .000047 to 375 mu f 


CAPACITORS FOR D-C APPLICATIONS 


Fixed paper-dielectric capacitors, hermetically 
sealed in metallic containers, built in accordance 
with the Proposed Joint Army-Navy Spec. JAN-C- 
25. All units can be obtained in either Pyranol 
Characteristic F) or mineral-oil (Characteristic E) 
types. CP-50 to 55 in single-, dual-, or triple-section 
units; 
with conventional or glass terminal seals; CP-70, 
] listed ratings, with or without removable mount 

ing brackets. 
Ask for Bulletins GEA-4357 and GEA-4424 


CAPACITORS FOR NORMAL-FREQUENCY A-C CIRCUITS 
Motor 


cases 
Ballast capacitors for use in high-power-factor 
ballasts for fluorescent lamps 
Capacitors for ignition transformers or 
specialty transformer applications 


Ask for Bulletin GEA-2027 
CAPACITORS FOR HIGH-FREQUENCY APPLICATIONS 


Lectrofilm capacitors for radio-frequency blocking 


CP-60 to 65 in single- or dual-section units 


capacitors in rectangular or cylindrical 


other 


OF CAPACITORS 
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ong-range savings 


and by-pass applications, in Case-60, -65, and -70 
v Ask for Bulletin GEA-4295 

Parallel-plate capacitors for resonant circuits of 
high-frequency induction heaters or other electronic 
Ask for Bulletin GE A-1365 


grid and plate 
oscil 


oscillators 
Paper-dielectric capacitors for 
blocking and by-pass service in electronic 


Ask for Bulletin GE A-4388 


lators 
Capacitors for high-voltage networks, flash pho- 
tography, discharge welding, impulse generators, 


and other energy-storage applications. 
Data on request 


For complete descriptive and application 
information, ask for the bulletins indicated. 
Where a bulletin is not listed, if you will let 
us know of your problem or requirements, we 


shall be glad to supply the data you need. 
General Electric Co., Schenectady 5, N. Y. 
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Here's the kind of help we "m 
give you on your new circuits 
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Dr. Northrup final 
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— L^ e induction heating 
— a a practical standpoint 
uu" = capacitors are now being 
iua GN it can be said fairly 
— — Electric Co. has 
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for built-in applications 









An up-to-date summary 


of the — of 


Celanesé Plastics 


While there is no such thing as an all-purpose plastic, experience proves that 
the cellulosic plastics are suited toa wider range of applications than any other 
type. In addition to their outstanding and widely recognized advantages, recent 
developments and improvements in the cellulosics have increased the scope of 


their usefulness. Within the Celanese group of cellulosic thermoplastics, there 
are types and formulations which offer physical properties that bracket the full 


range of cellulosic plastics possibilities. 


TOUGHNESS Toughness in the cellulosic plastics is inherent; it is achieved 
without supporting filler of any kind. Among the cellulosics, Celanese plastics 
are unexcelled for toughness. 


UNUMITED COLOR Fira years of color experience that began with the 
first plastic “Celluloid™’ is the background for the unlimited color and accurate 


color control available in s Goinni plastics. The result is a range of colors, con- 
figurations, mottles and color densities that is surpassed by no other group of 


plastics. 


MOLDABILITY Moldability is an outstanding characteristic of Celanese 
plastics. They are adaptable to the fastest injection and extrusion 
as well as other molding methods. 






xdi 
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There are, perhaps, more fabricating methods open to Celanese piastics than to 
any other plastics group. They can be cut, sawed, drilled, heat formed, machined, laminated, blown... 





Low thermal conductivity is the property that makes Celanese plastics pleasant to the 


touch. They are never too hot or too cold. 


Clear-through color, absence of filler and good surface hardness all contribute 


to the surface permanence of Celanese plastics parts..Usage actually improves their lustre and appearance. 


Celanese plastics have pronounced sound-absorbing characteristics. Molded and 
fabricated articles have no unoleasant clatter or ring. 

The ability to soften under heat without decomposing is the basis of the superb 
moldability of Celanese plastics. This chemical heat stability is an important part of the resistance of Lumarith 
plastics parts to the higher operating temperatures. 

Lumarith* EC (ethyl cellulose) is the most dimensionally stable of the cellulosics. 


Military applications of Lumarith EC have demonstrated this stability both in the dry cold of the Arctic and the 
humidity and heat of the Tropics. 


The specific gravity of Celanese plastics formulations range from 1.07 to 1.40— lightness 
which permits greater bulk and consequently greater strength in many applications. 


Celanese plastics rank high in the property of transparency. Light transmission is as high 
as 98% of the theoretical maximum (92% absolute) for a sheet approximately .125” in thickness. Index of refrac- 


tion is 1.49. The spectral transmission can be modified to include or exclude the ultra-violet rays. Celanese plastics 
are not subject to stress crazing that affects strength as well as transparency. 


Success with plastics depends upon the right plastic and the right 
formulation. Celanese welcomes every opportunity to assist you in the selection of the right plastic for best results. 
Should a study of your product and problem indicate the need of other than a Celanese plastic, you can count on 


the Celanese technical staff and sales organization for impartial advice. Celanese Plastics Corporation, a division 
of Celanese Corporation of America, 180 Madison Avenue, New York 16, N. Y. 


Reg. U.S. Pat. Of. 
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LOOKING 
rTROUBLE! 


Designed to stand up in trouble spots, 
America’s newest and widest line 
of V-belts — Allis-Chalmers’ Texrope — 
solves every one of these drive problems 


| LOOK FOR HEAVY LOADS, AND THEN 

| LICK "EM. I'M SUPER-7 SYEEL..MY STEEL 

CABLES ADD POWER,REDUCE STRETCH 
AND SLIPPAGE. 


| | TRACK DOWN OIL CONDITIONS AND $ 
BEAT 90% OF THEM. HOWP I'VE GOT ) 
A NEOPRENE SKIN. ’M SUPER-7 


RESISTING; MY BUIL- 
A IN CONDUCTING 


ELEMENT CARRIES 


| FIND MY PLACE WHERE EXPLOSI 
NS N I$ A DANGER. |/M SUPER-7 STATIC 
tha” CHARGES TO THE 


| HUNT OUT THE HOT SPOTS, 
180° F IS JUST COMFORTABLY 
WARM FOR SUPER-7 HEAT 
RESISTING, THATS ME! 


I TAKE THE TOUGHEST OIL 
ASSIGNMENTS. | BATHE 
IN GRIMY LIQUIDS, AND 
DON'T MIND AT ALL. PM 
SUPER-7 Oli: PROOF. . 
SOL/D NEOPRENE / 


ne TO MAKE ALLIS-CHALMERS YOUR 


ee LE HEADQUARTERS | | 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B, F, Goodrich—and are sold exclusively by A-C. 
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[he coil being brazed has just been rotated from two other 
positions where gas flames preheated the joints. The flame at the 
brazing position maintains the heat and flows the -inch Phos- 
Copper rod. The ten-position rotating fixture produces 1600 braz- 


ng operations of two joints each, or 800 coil assemblies per shift, 


DUCT ENGINEERING YAUGUsT. 1945 


Two brazing operations are required for 
ich gas-type circulating water heater, join- 
ng the inner and outer coils to the two 
ipe castings — make four Phos-Copperc 


ne ich. 


You get high production sgeed—and elimi- 
nate costly machining timef-when you use 
Phos-Copper brazing. With this process, many 
cast and machined parts arefbetng replaced by 
structures built up from fimple, easily pro- 
duced components. / 

With Phos-Copper brazing of copper, bronze 
and brass, tests have showh Joints stronger than 
the parent metal ...corrosjon resistance equaling 


the parent metal... ¢lectrical conductivity 
,07 I 


as great. Its low, ffee-flowing temperature 


i K. 
vermits the light sections. 
= 


Phos-Copper brazing may be done in any of 
hve ways—by gas, incandescent carbon, dipping 
and electronic heat and in a furnace. Phos- 
Copper comes in rod, strip and special shapes. 

Because of the many ad antages, Phos-Cop- 
per is replacing tin and silver-base solders. For 
further information on Phos-Copper, ask vour 
Westinghouse representative for book B-3201. 
Or write for it, to Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 3o, Pa. 
- ]-90556 


QD Westinghouse 


— Lügen Eng 
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Clean Heat. . easy to install...easy to control 


G.E.’s wide line of Calrod and other Midget 
heaters has helped to simplify the design of many 
e product that has some operating function which 
involves the application of heat. These electric 
heaters are extremely compact, give clean heat at 
low cost, are easy to control, and require practically 
no maintenance. Use them for contact heating of 
metal surfaces; for direct immersion in water, oil, 
or soft metals, such as lead and solder. You can 


WHAT DOES IT 
LOOK LIKE? 


HEATER TYPE 


Straight-length Calrod heater 
(can be formed into practically 
any shape) 





Calrod immersion heaters 





Cartridge heaters 


Strip heaters 


Fin Calrod heaters—straight or 
formed 





even cast them into iron and aluminum, install 
them in air streams, or equip industrial ovens with 
them. Very often these heaters are built into machines 
to prevent condensation during periods of idleness. 
Almost any electric heater you want can be found 
in the G-E line. A few popular types are described 
below. For details on the complete line ask for 





Bulletin GED-650B. 


HOW CAN IT 
BE USED? 


Contact heating of metal sur- 
faces; casting into iron and 
aluminum; direct immersion in 
oil, alkaline baths and water; 
air and pipe heating. 


For heating water, oils, and 
alkaline and mild acid solutions, 
etc., in tanks, kettles, metal 
barrels, etc. 


For heating process machinery, 
packaging machines, glue pots, 
compound pots, soldering irons, 
etc. 


For heating process machinery, 
packaging machines, warming 
tables, water baths, drying 
cabinets, roll heaters, etc. 


For air ducts, unit heaters, and 
processes that require heated 
air blasts. 


WHAT CAPACITIES 
ARE AVAILABLE? 


Up to 10 kw or more. Up to 
250 volts. Up to 30 ft long. Up 
to 1500 F operating temperature. 


Up to 10 kw or more—ll5, 
230, and 460 volts standard. 


Up to ! kw. Up to 230 volts. 
Diameters from 3% to 14 in., 
length from 142 to 8% in. Up 
to 1200 F operating temperature. 


Up to 154 kw. Up to 230 volts. 
Up to 36 in. long. Up to 1200 F 
operating temperature. 


Up to 10 kw. Up to 600 v. Up te 
10 ft long. Up to 1000 F operatiag 
temperature. 


5| GENERAL( ELECTRIC 
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Pi 


NEW ... 25-amp 


Switchelle 


If you have been looking for 
a small switch to fit in an 
extremely limited space, this 
new G-E 25-amp Switchette 
is the answer. If measures 
only 2 by 134 by 1 inch. It resists corrosion and 
severe physical shock and vibration. Tests have 
demonstrated remarkably long service life. Avail- 
able in three contact arrangements: single-circuit, 
normally closed; single-circuit, normally open; and 
two circuit. Bulletin GEA-4259 gives dimensions and 
complete description. 





Measures 


Fast-changing Pressures 


When the rapidly changing pres- 
sure of a liquid or a gas is 
measured with this electric gage, 
you know you are getting consistently accurate 
readings. G.E. builds electric gages and auxiliary 
equipment for pressures as low as | lb per sq in. 
or as high as 15,000 Ib per sq in. They are com- 
pact, easily mounted, and are ideal for making 
pressure-time curves for steam engines measuring 
transient pressures in hydraulic control systems and 
similar applications. Their sensitivity is easily ad- 
justed to meet varying conditions. 


They’re Built 
to Build In 


The compact construction and 
neat appearance of G-E con- 
trol and signal transformers 
make them “a natural" for 
built-in application. Further, if 
your designs call for special mounting or enclosing 
features, G.E. can supply transformers that are 
terally tailored to your application. This is done by 
combining standard transformer parts in any one 
f a variety of ways (all parts, except core and 
coil are optional). Bulletin GEA-1358E. 
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TIMELY HIGHLIGHTS 


ON G-E PRODUCTS 





THEY'RE NEW! 


1v2-INCH panel instruments 


These new G-E panel instruments 
have a body diameter of only 1⁄2 
inches and are less than 1 inch deep. 
Moreover, they weigh less than 3 
ounces. Despite their extreme compact- 
ness and light weight, they are accurate 
to within +2 per cent. These new 
instruments, which are particularly well 
suited to electronics and other com- 
munication devices, are of the internal- 
pivot construction. A high torque com- 
bined with a lightweight moving ele- 
ment assures swift response. Large- 
radius pivots, well able to withstand 
vibration. Good damping makes for 
ease and accuracy of reading, and 
reliable operation is enhanced by large 
clearances. 

Two types of this new G-E small-size 
panel instrument are available. The 
watertight type is for humid atmosphere 
or exposure to rain. It withstands acci- 
dental submersion in water. The conven- 
tional type is for use on equipment that 
will not be subjected to these severe 
conditions. Ask for Bulletin GEA-4380. 















General Electri 
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following: 

Electric Heaters 
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Machines Process Faster and More 
Uniformly When REEVES-Equipped | 
to Provide the Correct 
Speed for Each 

Changing Condition 


Right—This standard high-speed plain inclinable 
power press is widely used in war production plants 
for general blanking work. Standardly equipped with 
the REEVES Vari-Speed Motor Pulley, it has infinite 
speed adjustability. The most efficient speed for each 
size, shape or material being blanked is instantly and 
accurately secured merely by turning a convenient ^ 
handwheel. 





aic a iac 








Many new types and grades of paper have been d 
developed during the war, and will find uses in 
the post-war era. Widely varying materials and 
consistency of pulps require different process- 
ing speeds—as in this Vacuum Filter (left), 
equipped with a REEVES Variable Speed Trans- 


mission, vertical design. 


Originally designed for wood-working operations, 
this Band Saw (right) has been used extensively 
during the war for removing sprues from castings of 
non-ferrous metals. Its versatility was made possible 
by varying speed of operation accurately and in- 
stantly with the REEVES Motodrive. 
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This Straightline Sawing, Chucking and Boring 
machine (left) has a REEVES Vari-Speed Motor 
Pulley neatly enclosed within a streamlined hous- 
ing. Infinitely variable speed makes possible any 
change in feed rates on this modem wood-work- 
ing machine from 17 to 61 pieces of material per 
minute—depending upon the length of pieces, 
number of holes bored, etc. 


*Inset—rear view of right-hand end column, with housing 
removed, to show application of REEVES Vari-Speed Motor 
Pulley. 


Almost any driven machine is a better machine trol engineering service, with all the units and 
when its speed can be quickly and accurately controls necessary to meet any installation re- 
regulated to meet varying production demands. quirement, either as standard equipment, or for 
It will turn out more work, more different kinds machines in service. It is an entire or- 
of work and better work. It will prevent waste of ganization, with a nation-wide staff of 
materials and labor. It will synchronize the opera- _ field engineers—the largest and best 
tion of one machine with others in the production equipped, to provide the correct speed 
line. It will be more accurate and more versatile. control for every requirement. Write for 

REEVES Speed Control is more than a series of. 96-page Catalog K-450, which gives 
variable speed units. It is a complete speed con- complete information. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


RUGGED UNITS—NATION-WIDE ENGINEERING SERVICE 


y | E. 

Above: Variable Speed 
Transmission for pro- 
viding infinite speed 
adjustability over 
wide range—2:1 to 
16:1 ratios. Sizes to 
87 h.p. 


Above: Motodrive 
combines motor, 
speed varying 
mechanism, reduc- 
tion gears. Ratios 
of speed range, 2:1 
to 6:1. Sizes to 15 


Right: Internal Operating Parts of 
Transmission for incorporating 
within framework of a machine. 


EVES VD Speed Control 
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| Measure Performance | 
Promises by the 


Reputation ofthe | 
Manufacturer! 
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In establishing the most complete line of power transmission macninery, 
Link-Belt offers you more than the convenience of a single source. Link-Belt 
accepts the concentrated responsibility for efficient performance—a 
responsibility based upon engineering and manufacturing stand- 

ards—a responsibility that has won the respect of industry for 

70 years. A consultation with a Link-Belt Power Trans- 

mission Engineer does not obligate you. an 


LI NK- BELT COMPANY Chicago 9, Indianapolis 6, 
Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 
24, Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory 


Branch Stores and Distributors in principal cities. 
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HEN the radiator of your car 
steams it’s probably because 
ne water pump packing has failed. 
‘he pump leaks and lets the cool- 


ig solution get too low, causing 
verheating, which may severely 
amage or ruin the engine. 

Thats why, just before the war 
arted, à new type pump was de- 
:loped that did away with the old 
yle packings that sprung leaks 
ecause of wrong adjustment or 
»rmal wear. Because the shaft of 
is new pump required a special 
pe seal, it was fortunate a new 
aterial had been developed that 
ould do the job—Hycar synthetic 
bber, whose combination of prop- 
ties made possible a seal that 


would stand all anti-freezes; that 
would stay resilient and maintain 
a positive seal even in very hot or 
very cold solutions; that wouldn't 
wear out from rubbing against the 
shaft during millions of revolutions. 


The partially exploded view above 
shows the seal, notched to engage 
the impeller which holds it against 
the housing. Thompson Products, 
Inc., world's largest maker of auto- 
motive and aircraft parts, have al- 
ready made hundreds of thousands 
of these pumps. They'll make mil- 
lions more for the better, more 
efficient motor cars of the future. 


Parts made from Hycar have 
made equally important contribu- 
tions everywhere in industry. Tests 


Hycar part y 
Ohto Rubber Compan) 


Leakproof water pump 
seal is another important 
industrial application for 
HYCAR SYNTHETIC RUBBER 


in your own applications will prove 
that Hycar is the material to use for 
long-time dependable performance. 
Hycar Chemical Co., Akron 8, Ohio. 


CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE—insuring dimen- 
sional stability of parts. 

. HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300? F. hot oil. 

. ABRASION RESISTANCE— 5095 greater than 
natural rubber. 


. MINIMUM COLD FLOW—even at elevated 
temperatures. 


. Low TEMPERATURE FLEXIBILITY — down to 
—65 F. 


6. LIGHT WEIGHT—1595 to 2596 lighter than 
many other synthetic rubbers. 

. AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation, 

. HARDNESS RANGE— compounds can be varied 
from extramely soft to bone hard. 

. NON-ADHERENT TO METAL— compounds will 
not adhere to metals even after prolonged con- 
tact under pressure. (Metal adhesions can be 
readily obtained when desired.) 













— — 





Hycar 


Reg. U. S. Pat. Off 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syrthio Rabbo 
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ALT fight a winning war 


CAN WIN YOUR PEACETIME BATTLES TOO 












HE SAMI high standard of spring engi- perte tly adjusted for each specific job. 

| neering that has enabled us to produc [hey are the true prototypes of the better 

—b« the millions—the infinite variety of pre- engineered, more efficient springs that will 

cision springs required for America's weap- be available to improve your product of 

ons of war, is ready, when the time comes, tomorrow, to increase its reliability, better 
to supply your needs for springs for peac« its performance, or reduce its cost. 


time purposes. 


The springs that accurately time the sec- American Steel & Wire Company 


| onds Ina poised hand erenade, that contro] Cleveland, Chicago, and New York 
| the delicate precision instruments of a Super- amp et —— — 
fortress, or that keep a block buster from United States Steel Export Company, New York 


bursting in mid-air are perfectly designed, UNITED STATES STEEL 


Whether you plan to use springs to cushion the pounding drive of a 

motive, to smooth the ride of a speeding car, to soften a helicopter’s 

inding, or to control the action of a sportsman’s reel, our spring spe- 

| cialists will gladly show you what springs to use to get the best results. 


a 
i 
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Strong, lightweight 
instrument carry- 
ing case made from 
Micarta “444”. 

New, formable Micarta ''444" makes molding of 
intricate laminated-plastic shapes easy with low-cost 
equipment. Micarta ''444" is supplied in flat sheets, 
premolded and cured, ready for further molding into 
stable, strong, permanent shapes by simply applying 
heat and pressure. Heated sheets can be formed in 
inexpensive wood molds in an arbor press or wherever 
pressures of approximately 100 pounds per square inch 
can be applied. When cool, the shape is permanent. 

Strong, stable and light, Micarta ''444" may be 
molded economically into sharp bends and deep 
draws, without loss of characteristic Micarta proper- 
ties of resistance to heat, cold, humidity and chemi- 
cals. Get the full story. Write for Micarta Data Book 


B-3184-A. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. 
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AMMUNITION HOPPER 


AMMUNITION DEFLECTOR 


WING-TIP LIGHT BRACKET 


SPINNER FAIRING 


DOME LIGHT BRACKET EJECTION CHUTE SCO0? 
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A Solid Cylinder of Corning Optical Glass 


lypical of the widely varied applications of glass pro- 
duced by Corning are the two examples illustrated above. 

The solid cylinders of optical glass are the result of 
revolutionary production processes developed by Corning 
to meet the armed forces’ demands for the finest optical 
vlass. Used in gun-fire control instruments, this glass 
must provide precision which can be measured in frac- 
tions of an inch of angular deviation per mile. 

The glass coffee-maker, on the other hand, provides 
outstanding performance in preserving the full, natural 
coffee taste. There is no chance for contamination or taste 
taint. For this service the glass must have high heat 
excellent mechanical strength, attractive 
and economical production possibilities. 





Cc led eo o 


resistance, 
appearance 


Pyrex brand glass meets all these requirements to a 
remarkable degree. 

Each of the hundreds of different glass compositions 
regularly melted at Corning has an advantageous balance 
of properties for some specific glass application. Because 


i 


of their vast experience, Corning design engineers are 
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or the finest Optics 


OR BETTER 
TASTING COFFEE 











thoroughly qualified to help you apply the right glass to 
your particular product and to give you valuable de- 
sign assistance. Corning’s diversified fabricating facili- 
ties—from hand operations to high speed, automatic 
production. equipment— assure you of the most eco- 
nomical production of quality glassware. 

If you have a problem which might possibly be solved 
by glass, present it to Corning engineers. You can be 
sure of finding at Corning the “know-how” and manu- 
facturing facilities to help you design new products or to 
re-design and better your present product. Write today 
to Industrial Sales Dept. PE8, Corning Glass Works, 


Corning, N. Y. Ss 
KS * 


x» 
— ,* 


Y eS d 
LM ae 
— 


INDUSTRIAL SALES DEPT., PES 
Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842— 

“Industrial Glass by Corning." 

Name Title 
Firm 

Street 


City and State 
















OUTPUT PACER ! 























TROUBLE CHASER ! 


Even though carefully hand driven, and then smoothed But burrs became a memory when he switched to Phillips 

lotted screws spelled trouble for this well-known Recessed Head Screws. Better still, workers, freed of the 

chair manufacturer. Some burrs got by inspec- e. dangers of finish-scarring driver skids, boosted output 
nagged steno's stockings. plenty with fast power-driving. 





e Lo 


FUTURE FACER?! . ORDER PLACER! 


Because they are engineered to take top driving pressures, . At the point-of-sale, the Phillips Recess' eye-appeal will 
Phillips Screws help designers improve product strength help to get the order. Burr-free, blending with any prod- 
and rigidity. With stronger, tighter fastenings, any prod- uct's beauty —it's the finishing touch that softens the 
uct is in better shape to meet coming competition. e toughest prospects! 


Its Plulliyjos ~- the engineered recess! 


In the Phillips Recess, mechanical principles are*so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

.. It’s the exact pitch of the angles that eliminates driver skids. 


.. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS 7:7 SCREWS 


WOOD SCREWS e MACHINE D Heat e SELF-TAPPING SCREWS e STOVE BOLTS 





eeee eee es * * * * * * * * * * * * * * * Made inallsizes, types and head styles © © © © © è o » 





American Serew Co., Providence, R. I. The H. M. Harper Co., Chicago, III. Pheoll Manufacturing Co., Chicago, tl. 
Atlantic Serew Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y 
Central Screw Co., Chicago, Ill. Manufacturers Screw Products, Chicago, IIl. Scovill Manufacturing Co., Waterville, Conn. 
R Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof ine., Chicago, til. 








Pawtucket Screw Co., Pawtucket, R. |. 
e © 9 ù òo o o où * 9 €* € €9* 9 9*9 9*9 € 9 €0 9 9* 9 9 06 9 0 09 0 9 9? 06 9 0 0^ ^ co 7 o o c^ c 0 * 





Continental Screw Co., New Bedford, Mass. The National Serew & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Ce., Southington, Cona. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
* General Screw Mfg. Co., Chicago, ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 
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“Pll take 





the machine I can 


! count on... 





ds 





ef- 
pur 
TS 
5 
] 
3 
$ 
1 
t 
` in De "uit into 
5 light production machines, vending 
i i coin machines, check-signers, record- 
plastics machinery, shoe machin- 
d what have you? 
3 


) ` 
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every single time!" 
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[heir tribe increases all the time--those buyers who think a 
machine is incomplete unless it’s equipped with a Veeder-Root 
Counting Device that keeps them posted on the machine’s produc- 
tion in terms of turns, strokes, pieces, or other units. For this 
Countrol helps them to hold work-schedules more closely in line . . . 


to anticipate maintenance . . . and to get out of the machine all the 
performance that's built into it. 


It’s a simple matter to build this sales-building extra utility into 
a machine. For Veeder-Root Devices are compact in size, have simple 
drive-connections for mechanical or electrical operation, and will fit 
into any design without necessitating basic changes. Let Veeder- 
Root engineers show you how you can benefit by giving your 
customers complete Countrol over your machines. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONN, 





Build more Sales Appeal into your postwar products 
with applications of G-E Glow Lamps like these: 


G-E GLOW 
stant visual indication iron 
is “on.” Other applications: 


waffle irons, ranges, roasters, 
heating pads. 


P 


LAMP gives in- 


NO FUMBLING IN DARK to 
find light switch if it has G-I 
Glow Lamp as indicator. 
Lamp is visible guide to 
location of switch. 


me 


ABOVE ARE TYPICAL EXAMPLES of indicator light assemblies 
made by several manufacturers to house G-E Neon Glow 
Lamps. For names of these manufacturers, write to the 


address below. 


DEPENDABILITY and LONG LIFE 
recommend G-E Glow 
Lamps as panelboard indi- 
cators to show circuit con- 
ditions. 


FREE! New folder describes 
typical uses for G-E Neon 
Glow Lamps and gives lamp 
data. Write address below. 


Check These Unique 


Features of 


G-E Neon Glow Lamps 


G-E NEON GLOW LAMPS can add to the 
convenience and sales appeal of 
your postwar products! Unique 
characteristics of G-E Neon Glow 
Lamps suggest scores of uses as 
indicators on home appliances, 


wiring devices and industrial 


electrical equipment. 


1 


Distinctive orange red glow, needs 


no cover glass. 


2 


Dependable long 


3000 hours. 


life—rated at 


3 


Very low current consumption. 


Variety of sizes and uattages. 


High resistance to 


shock. 





Urbratton and 


6 


1C or IX 


7 


Work on regular 105-125 volt cn 


Usable on 


ctrcutts. 


cuits without the use of step-dow 


transformers. 


Practically no heat 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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You'd start like this 
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Muehlhausen Springs are used in Long Clutches 
to transmit power with "creamy" smoothness. 


Smooth, easy starting is taken for eranted bv the average mo- 


torist. But we seldom realize that each time we stop-and-go 


or 
change 


a gear, clutch springs must transmit and cushion a 
surge of engine power. 
This cushioning action is accomplished in the Long Clutch bs 
means of Muehthausen Damper Springs, which transmit engine 


power from the driven dise to the splined hub flange. 
Another set of Muehlhausen Springs is in the pressure plate 
ssembly. These springs hold the pressure plate squarely and 
niformly against the driving plate 


and do this while with- 
tanding 


scorching engine heat. 


MUEHLHAUSEN SPRING CORPORATION 


(Division of Standard Steel Spring Company) 


817 Michigan Avenue, Lo 





cansport, Indiana 


re improve product pectornence, ove MMUEHLHAUSEN 
Designed 


-| SPRINGS 
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thetics and Japans . . . East Berlin, Connecticut. 


*Trade Mark Carbide and Carbon Chemicals Corporation 
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licate the skill of Sam 
Meister, left, of Allis-Chalmers 
Norwood Works. 

Holding an acetylene torch in 
his right hand, a silver alloy rod 
in his left, Sam silver-brazes end 
connections of Allis-Chalmers' "In- 
destructible Rotor.” 

Round and round the connec- 
tions he works — expertly flowing 
in molten alloy to form a joined 
structure that can withstand as 
much heat as though it were a 
single die-casting. 

No machine can do that job — 
and no machine can fully test how 
well it is done. 

There's only one test . . . wait 5, 
10, 15 years and see. 

And that’s the test in which Allis- 
Chalmers motors have proved over 
the years that they're great motors. 
Thats why you hear it said so 
often: “You can depend on Allis- 
Chalmers Motors!" 


N? MACHINE KNOWN can du- 


YES, HUNDREDS of Allis-Chalmers 
men—craftsmen like Sam Meister 
— know they have a big personal 
stake in every Allis-Chalmers mo- 
tor. When they build a great motor 
for you, they're making a friend 
... and they know that's something 
no company and its workers can 
have too many of. 

Next time you need great mo- 
tors contact our district office. Or 
write direct to ALLIS-CHALMERS, 


MILWAUKEE 1, WISCONSIN. 
A 1730 


VICTORY 


dites in the Boston Symphony, Blue 
" 
. 


Network, Saturday at 8:30 pm, EW 


DEPEND ON ALLIS-CHALMERS MOTORS 
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EING asked why his strong 
German competitors in 
Eastern Europe crumbled under 
the Russian offensive, General 
Zhukov crashed through with 12 
words that will live. They can 
profitably be committed to mem- 
ory by men who manufacture 
and sell. Said he: 

“OUR strategy was fluid 

and flexible... 

THEY were used to easy 

victories”. 


That phrase should be visual- 
ized and immortalized by some 
great sculptor. 

. . and miniatures placed on 
the desks of sales executives, as 
paperweights to anchor the fol- 
lowing questionnaire: 

(a) In disposing of your out- 

put during the last 3 years, 

how many tough competitive 
sales fights have you expe- 
rienced? 

(b) With your manufactur- 

ing costs as they are, will 

victories be similarly easy 
in the next few years? 

(c) Will future victories come 

easy against the fluid fight. 
ing of companies that are 
hardened in such cost-cut- 
ting, sales-supporting, com- 
petition-confusing recourses 
as. 
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= “Fluid and Flexible”... 4e say 
c M * 


WHEN THE SALES DEPT. SAYS: 


"We've got to trim the cost of our product or get trimmed in the field." 


THEN THE SHOP DEPT. SHOULD REPLY: 





THAT, ZHUKOY, is also the battle cry of manufacturers 
using Arc Welding to win business victories. 


11 
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Photos and data courtesy of Autocar Company 
rses 
The Lincoln Engineer nearby will gladly help you develop your strategy 


along the fluid and flexible lines of welded design. Studies in Machine 
Design free on request. Ask for them on your business letterhead. 





THE LINCOLN ELECTRIC COMPANY ° Dept.G-,1, Cleveland 1, Ohio 
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‘LOGAN Manufactures Complete 


Equipment for Air & Hydraulic Systems 


That Save * Time * Effort * Motion 


NON-ROTATING CYLINDERS 
Logan non-rotating air and hydraulic cylinders pro- 
vide fast-acting, controlled power for pushing, pull- 
ing, lifting, pressing, clamping, holding and many 
other applications. Savings in operator time and 
fatigue permit increased production. The constant 
power with follow-up assures positive, uniform 
actuation. Product design may be simplified. 
tion may be profitably increased as chucking time is 


AIR AND HYDRAULIC 


OPERATED CHUCKS 


Logan power-operated chucks 
permit fast, positive, accurate 
chucking by operating a con- 
venient control valve. Produc- 







cut to seconds. Idle machine time is reduced... 
operator fatigue minimized. High accuracy and 


finish result from 


the rigid set-up. The constant, 


equalized jaw pressure with follow-up eliminates 


spoilage. (Write for Catalog 70-1.) 


ROTATING CYLINDERS 


These Logan double-acting air 
and hydraulic cylinders are es- 
pecially designed for mounting 
on rotating machine spindles. 











NEW Sure- Flou 
COOLANT PUMPS 


This new, improved centrifugal pump 
safely handles liquids containing some 
abrasives. Self-priming without sub- 
merging types. Splash-proof motor — 
integral motor drive. 5 standard mount- 
ing tynes. (Write for Catalog 62.) 


AIR-OPERATED 
VISES AND FIXTURES 


Quick-acting, precise Logan air vises 
help increase output, improve — 
oa reduce costs. Positive pressure with 
follow-up prevents spoilage. Hold any 
shape ob. (Write for Catalog S-25.) 
Special fixtures to specifications. 


HYDRAULIC 
AND AIR PRESSES 


For bending, forcing, forming, broach- 
ing, assembling and other pressing op- 
erations. Standard air-operated arbor 
esses; standard high and low platen 
—* presses. (H rite for Catalog 51). 
Special presses to specifications. 


ENGINEERING ASSISTANCE for 


Designing Air 


ludin; 
or Spx 


M in 


he needs. Send 


ogan engineers. 





and Hydraulic Systems 


Without obligation, Logan engineers 
will gladly co-operate in designing 
complete air and hydraulic systems to 
solve your individual problems. Lay- 
outs and circuit diagrams furnished. 
They will also assist you in the selec- 


tion of all necessary equipment, in- 


vlinders, valves, accessories, fittings, power units, etc., 


complete details and specifications or 








AIR CYLINDERS 


Logan double-acting air cylinders 
are designed and built for quick re- é 
sponse and maximum power with- 
out leakage. Permanent seal. Cush- 
ioned if debel. For pressures to 


150 p.s.i. (Write for Catalog S-25.) 


NEW Zozecae¢ HYDRAULIC CYLINDERS 
Clean bore in centrifugal-cast ^ n 
barrel ‘and “O” ring seal assure ¢ 

full, uniform sw Ny without ma? 


leakage. No tie rods—no gaskets. 
For pressures to 1500 p.s.i. (Write for Catalog 84.) 
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LOGANSPORT 





HYDRAULIC 
AND AIR VALVES 


Logan air and hydraulic valves are 
available in a complete range of types 
for hand, foot, electric solenoid, cam, 
pilot and latch operated control. (Write 
for air valve Bulletin 371; hydraulic 
valve Catalog 80, Section 3.) Complete 
line of air accessories also available. 


HYDRAULIC 
POWER UNITS 


Self-contained Logan hydraulic power 
units supply positive, uniform, con- 
trolled pressure for hydraulic circuits. 
Pump, relief valve and piping are en- 
closed for protection. All parts readily 
accessible. (Write for Bulletin 581.) 


Collet- Gripe STEEL 
TUBE FITTINGS 


For permanently leak-proof, vibration- 
proof tube connections. Manufactured 
in 2 designs—compression nut with 
collet, and single nut and sleeve. No 
digging into tube. Both types built to 
grip tube and relieve vibration at flare. 


Can be re-used. (Write for Catalog 44. 
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A PACKAGED UNIT THAT ELIMINATE 
ROOMS, CONSERVES OPERATO 


Here's new help for industrial x-ray. Available for 
0 or 220-kv operation, the Westinghouse Producto- 
speeds inspection for both small-lot and mass- 
luction products. 
This compact unit can be installed by the produc- 
n line itself, eliminating expensive, lead-lined rooms 
nserving operator’s time in making x-rays. 


an then be utilized to prepare additional speci- 
radiography. Traffic to lead-lined room is 
d. Exposures can be either automatic or 


— 


Where automatic control can be used, the technician 
need only determine the kilovolfage and time set: 
place the tray into the unit and push the st 
Exposure is then made automatically. Easily-op« 
manual controls make the operation fast and ac: 
for small-lot inspections. 

Your nearest Westinghouse X.ray office can 


‘ 


you all the facts on how you can “‘look inside 
x-ray" faster and better with the new Productog 


Westinghouse Electric Corporation, P. O. Box 


manual, depending upon the type and size of products 
to be inspected. 


Pittsburgh 30, Pa. 
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AT THE POINT OF SALE- 


“Eye Appeal Means Buy Appeal!” 


p e 
M 


— en 


She's buying a new radio—one of the many post-war items 
that all America is hungry for. Your name on the set will be 
sufficient guarantee of good workmanship and dependability, 
but she's going to ask for more than that! She's going to de- 
mand a thing of beauty —an object that will be an attractive 


addition to her home. 


M & W's Hammertone finish will provide that beauty and give WE ARE HEADQUARTERS FOR 
your product a high degree of eye appeal at the point of sale. SOLVING INDUSTRIAL FINISH 
Hammertone is a tough, durable finish which simulates ham- PROBLEMS! 
mered metal. It is available in silver, copper and many other ; 
d Have you a special finish- 
colors for use on metal, plastic or wood products. 
ing problem? Let us de- 
For information on Hammertone or any of the other many velop the right finish to 
M & W industrial finishes, contact the branch office nearest meet your requirements. 


you or write direct to 


=) MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 * 6 JERSEY ST., BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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NDER the terrific vibration of 
E engines, screws and 
nuts have a tendency to become 
loose. That's why Army and Navy 
specifications call for safety wiring 
on engine mountings, instruments, 
gun sights, magnetos . . . every place 
on a plane where a screw or nut 
might shake loose. 

By simply drawing the wire through 
a small hole in each nut or screw, and 
then twisting tightly with pliers, a 
positive sure cure for the "shakes" 
is provided. 

Wire for this important function 
must be highly resistant to cor- 
rosion, tough enough to resist 


fracturing under the heat and vibra- 


tion of aircraft 
engines, and soft 
enough to twist with pliers for quick 
assembly and replacement of parts. 
Here at National-Standard we've 
developed a type of slow-annealed 
stainless steel wire to fully meet these 
exacting requirements. And we're 
drawing millions of feet of this wire, 
not only for aircraft but also for many 
other automotive applications. 
Developing special wire for special 
purposes has been an important part 
of National-Standard's business for 
more than 38 years. Perhaps our 
unique engineering and manufactur- 
ing facilities can help you with your 


wire and wire fabricating problems. 


BUY AND KEEP WAR BONDS AND STAMPS 


Divisions of National-Standard Company 


NATIONAL-STANDARD CO. 
Niles, Mich. 
TIRE WIRE, FABRICATED 
BRAIDS AND TAPE 
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THE ATHENIA STEEL CO. 
Clifton, N. J. 

COLD ROLLED, HIGH-CARBON . 

SPRING STEEL 


WORCESTER WIRE WORKS 


Worcester, Mass. 


ROUND STEEL WIRE, SMALL SIZES 
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Sure cure 
for the ‘shakes’ 
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WAGNER LITHO MACHINERY CO. 
Hoboken, N. J. 
LITHOGRAPHING AND SPECIAL 
MACHINERY 
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Economax Radials are manufac- 
tured by The Fosdick Machine 
Tool Company, Cincinnati, Ohio. 


Holes are important when precision depends 
upon them—as it does in the case of the holes 
these two Economax 5’ 7” Hydraulic Radials 
are drilling. 


These machines are installed in the plant of the 
Kearney & Trecker Corp., Milwaukee, Wis., 
leading manufacturer of precision milling ma- 
chines. It’s a case of one precision product help- 
ing to create another, for the Economax Radials 
are equipped with 15 Timken Tapered Roller 
Bearings each—9 in the head gearing assembly 
and 6 in the motor gear box. 


The presence of these Timken Bearings means 
that vital shafts and gears are permanently pro- 
tected against friction; wear; radial, thrust and 
combined loads and misalignment, so that close 
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working tolerances can be maintained undef 
any condition of speed and load within the 
machine's scope. 


Incidentally, Timken Bearings are important 
factors of precision in Kearney & Trecker mill- 
ing machines—and have been for years. The 
Timken Roller Bearing Company, Canton 6, Ohio. 





TAPERED. ROLLER BEARINGS 
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HE man who said “My business is differ- 
ent” could easily have been a spring- 
maker. Certainly no other product is beset 
with more variables — size, shape, quantity. 
In Wallace Barnes procedure, “your spring 
is different,” and its production receives care- 
ful engineering analysis for efficient methods 


of handling. This is so whether the order is 


'Barnes-made is well-made’ 


large or small; whether tolerances are tight or 
flexible. 

How to make springs may not concern you. 
Your interest lies in performance, cost and 
speed of delivery. Our practice of engineer- 
ing production methods works to your best 
interests and should be a factor in selecting 
your source of supply for springs. 


, 
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WALLACE BARNES 
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PLATE OUTPUT: 
3,250 WATTS AT 60 MC 


PLATE EFFICIENCY: 
78% 


This exclusive Westinghouse Pliotron 
opens new opportunities for improving 


design of electronic equipment 


PLIOTRON WL-473 
typical operation 


Plate Current, D-C. Amperes . 


Driving Power, Watts 


The exceptionally high transconductance 

of the Westinghouse Pliotron W L-473 assures 
high power at low operating plate voltage. 
This compact, powerful, dependable tube opens 
new horizons to engineers who are designing 
dielectric and induction heating equipment 

and AM and FM transmitters. 

For complete technical data on this exclusive 
Westinghouse tube, consult your nearest 
Westinghouse office or write W estinghouse 


Electric € orporation, Electronic Tube Sales 


4 y -— | — Department, Bloomfield, New Jersey. 
Vesti ne JOUSC 


l IN: John Charles Thomas—Sunday, 
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L alone Mon. through Fri., 11:45 A. M., EWI Blue Network 


R. F. Power Amplifier and Oscillator Class C 


Plate Volts, D-C i 3,000 


Plate Power Output, Watts a 3.250 


Plate Volts and Input for 60 MC. . 100% 




















Precision Workmanship + Engineering Know-How 


=CONTACT PERFORMANCE 


IMHE constant factor in this equation is Mallory—known as Contact Head- 
quarters by manufacturers of relays, industrial controls, business 
machines, domestic appliances, circuit breakers and other electrical and 
electronic equipment. 
Precision workmanship at Mallory results from the experience which skilled 
men and women have gained in working with precious metals and special 
alloys. For instance, depending on the method most suitable for a specific 
assembly, they can torch, furnace, induction or resistance braze, silver 
solder, spot projection or flash weld, spin, rivet or stake contacts to sup- 
porting members. 


Mallory engineers and metallurgists have 22 years of accumulated “know- 


how” in designing contacts and contact assemblies and in developing special 


* 


materials such as Elkonium* and Elkonite*. They have created more than 


5000 designs for individual contacts and complete assemblies. 


Before your electrical or electronic equipment designs are blueprinted, con- 
sult Mallory engineers about contacts. Facilities are available for big produc- 





tion or small orders covering contact assemblies, individual contacts, or 
contacts joined to studs, springs, arms or brackets furnished by you. 
t 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA y - | 


vacting ele ments, 














| ^ A n GF P.R. MALLORY & CO. Inc. CS 
EEULMALLORY [Dc 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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Skilled hands and efficient medical 
aids typify the modern emergency 
ward. And among the closures that 
guard the purity and effectiveness of 
each remedy is a convenient dropper- 
cap adopted by The Upjohn Company 


for Mercresin, its widely adopted 
antiseptic. Enclosing a synthetic rub- 
ber bulb, the main part of this cap is 
made of VINYLITE rigid molding ma- 
terial. Chosen primarily for its high 
re tance to acidic compounds, 
VINYLITE rigid molding material also 
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affords impact and tensile strength, 
and smart appearance. Upjohn has 
found, too, that these new caps do 
not break when firmly tightened. 
To designers, product engineers, 
and industry, VINYLITE rigid mold- 
ing material offers an exceptional 
combination of properties. Because 
of its extraordinary dimensional sta- 
bility, it has been widely used for 
making transcription records and is 
being adopted for high-quality, close- 
register printing plates. Available 


in a wide range of colors—suitable for 
both compression and injection mold- 
ing-it may be used for pen parts, 
combs, cosmetic containers, archi- 
tectural trim, and a great variety of 
other applications. For full particu- 
lars on VINYLITE rigid molding ma- 
terial write Department 10. 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


UCC) 


30 EAsT 42ND ST., New YORK 17, N.Y. 
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Would Your Product Have New Uses If Performance 
Was Independent of Temperature Change ? 


Carpenter Invar ‘'36’’ provides low expansion 


answer in -20^F. to *400^F. temperature range. 


Many products could find new uses and get new sales 
advantages if they would perform as well and with the 
same degree of accuracy at 20 below zero or +400°F. 
as they do at room temperature. 


Designers have found that very often a few small 
but vital parts made from low expansion Carpenter 
Invar '"36'' or Free-Cut Invar "36'' will eliminate the 
effect of temperature change on performance. This 


has been demonstrated in radio, electronic, ultra- 


high frequency radio and laboratory equipment. 
Also such things as engine push rods and thermo- 
static devices. 


If your product is affected by temperature 


change, it will be worth your time to investigate 
the possibilities of Carpenter low expansion 
alloys. They can open the door to new 
sales features and broader markets for 


your products. 


The experience of our metallur- 
gical department is available 
to help you. Write in detail 
about your specific prob- 

lem or request engineer- 

ing bulletin for more 

information. 
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PARTS LIKE THESE 

overcame the effect oí 

changes intemperature 

on product performance. 

Carpenter Free-Cut Invar 

"36" has excellent machin- 

ing qualities — production ol 

some parts has been increased 
as much as 500%. 
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OVER 400 LARGE PAGES, filled 
with photographs, outline drawings, 
and performance curves, make G.E.'s 
ne * complete manual on electronic 
tubes for industry a "must" for en- 
gincers and management. 


EVERY TYPE OF INDUSTRIAL TUBE 


Newest, most comprehensive 
book in its field! 


MANUAL OF 


INDUSTRIAL 
ELECTRONIC TUBES 


DESIGNERS OF ELECTRONIC EQUIP- 
MENT will find this manual a work- 
ing ally they cannot do without. To 
users of industrial tubes, thè book is 
a time-saving reference work of great 
value—easy to consult because of the 
tabbed dividers and indexed page 
corners, always up-to-date by reason 









has E S 
é tion — ig . : r ' 
E ecoon — vede of its loose-leaf format with new PRICE $2 
eno - 
— kenotrons, pliotrons, phano- sheets sent when changes occur. 
E phototubes, glow tubes, bal- 
ast t eer n 
| : ubes, vacuum gages and HANDSOMELY AND DURABLY Electronic Tubes, Industrial Types" comes 
sow! hes. Applications are ex- BOUND, G. E.'s new tube manual is to vou for $2. Also, for an annual service 
pPlained, typical circuits given, and indispensable for your desk, file, or charge of $1 new and revised pages will be 
93 Order direct sent to you regularly as issued ... ORDER 


i 





tubes are pictured, described, 
and rated. New tubes, such as the 
thyratron, are included. 


GENERAL @ ELECTRIC 


engineering library. 
from Electronics Dept. (Section 2C), 
General Elect~ic, Schenectady 5, N.Y. 


TODAY, enclosing payment, or giving 
authority on your company letterhead to 
invoice you. 


162-015-6850 


BET ANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES . VACUUM SWITCHES AND CAPACITORS 
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HEREVER you need dry electrolytics, 
Mallory “FP” Capacitors are your best 
choice. Top chassis mounting for ease and 
speed of assembly is merely one advantage. 
Check the list of "FP" features below against 
your own design and manufacturing problems. 


Mallory research and engineering, coupled 
with precision manufacturing, have built 
exceptionally long life into "FP" Capacitors. 
They save chassis space, too, since they are 
the smallest capacitors available for any 
given electrical rating. 


Mallory "FP's" have been specified for the 
best electronic equipment . . . radio and 


television receivers and transmitters, the 
newest electron microscope, and test and 
laboratory apparatus of the highest quality. 


MIC RM tint 


MALI Orm)Y 


Ns 








"Tops" for Top Mounting... 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLORY 


Electrolytic, 
Film and Paper 


CAPACITORS 


MALLORY “FP” CAPACITORS 


4 


Mallory “FP” Capacitors are manufactured 
uniformly to precision standards. They are 
ideal when you want to maintain high pre- 
cision in volume production. 


Check this list of "FP" advantages, and send 
for the Mallory catalog— containing specifi- 
cations on "FP's" and many other precision 
electronic parts. Get your free copy of the 
catalog from your nearest Mallory Distribu- 
tor, or write us today. 


Check List of "FP" Features 


Top chassis mounting for ease in assembly and servicing. 


"Twisted ear’ mounting eliminates other hardware. 


Internal cartridge design provides minimum coupling. 


Identical type mounting for all rated capacities. 
Ratings from 3006 mfd. at 10 volts to 80 mfd. at 450 volts. 


Avoids engineering problems on special capacitors. 
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Galvanized sheet steel is an excellent metal for many pur- 
poses. but there is one thine it won't do. It won't take and 
hold paint satisfactorily. The photo tells the story. The raw 
zinc surface dried out the essential oils in the paint, caused it 
to become brittle. Result: early paint failure. 

This happens even when the zinc surface is acid-etched. 
Etching has other disadvantages, too. Besides being slow and 
costly. it destroys part of the protective zinc coating. 


Paint on regular galvanized steel isn't satisfactory . . . 


Armco Galvanized PAINTGRIP sheets are the answer to this old 
problem. They can be painted immediately. What's more. they 
eive vour products this triple protection... 


1. The high-quality steel base has a full-weight zinc coating. 


2. The coating is given a special Bonderizing treatment at 


the Armco mills. 


3. This “insulated” surface grips the attractive paint finish 
in a lasting bond—prevents it from drying out quickly and 


peeling and flaking. 


Whatever you make of sheet steel that is to be given an 
attractive and durable paint or enamel finish, ARMCo Galva- 
nized PAINTGRIP sheets are the logical choice. Write for the 
free PaiNTGRIP booklet. It gives complete information. Just 
address The American Rolling Mill Company, 1451 Curtis 
Street. Middletown, Ohio. 


EX THE ARMCO INTERNATIONAL CORPORATION 


The "Scratch Test" shows how paint sticks 
to ARMCO Galvanized PaiNTGRIP Steel. The 
Th i half of the sample is mill-Bonderized 
e American Rollin top ha amy onderized, 

g When scratched with a penknife only a slight 

mark can be seen. Paint on ordinary gal- 
vanized (bottom half) scrapes off readily. 


Mill Company 


SPECIAL-PURPOSE SHEET STEELS 
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High Grade Heavy Duty Hoists 
for heavy duty service... 


WYATT 


Distinguishing advantages of Northern Hi-Lift Hoists f 


















are extreme high hook lift adding one to two feet to 


—— M ed ee 


the effective working height,* perfect balance and un. 


usual accessibility of all parts for inspection or main- 


——— 


tenance. For the heavy work these hoists do, great 


structural strength is needed. Their shafts are kept in} 


a alignment and free running with high-precision, friction. 3 

4 , u 
4 ‘ less Hyatt Roller Bearings. 4 
E 4 


Hyatt engineers will gladly consult with your designers 


on the proper application of Hyatt Roller Bearings fo J 


ita 


the improvement of mechanical devices and simplifica- 
tion of machines. 


HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION H 


Harrison, New Jersey 


f 4 
[1 






Vorthern Hi-Lift 
Electr Hoists 


Manufactured by 









Northern Engineering Works 


Detroit, Mich. ae ae 
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You start with that aluminum 
slug. One wallop of the press 
and there's the shell. Expand its 
top to a circle, cut the threads, 
and the part is readv for its cap. An Alumi- 
lite finish (process patented) adds to its 
good looks. 

With Alcoa Aluminum impact extrusions, 
you have high speed production at its best. 
Very little machining is required. Metal is 
sound and uniform, giving great depend- 
ability. Ribs, bosses and other projections 


TRATES 
CO 








you so much 


may be included. 


A slight change in design may permit a 
part to be made as an impact extrusion. 
Production is speeded up. Costs are cut. 
Our engineers will gladly help you determine 
what products are adaptable to the process. 
ALUMINUM CoMPANY OF AMERICA, 2193 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


LCOA ALUMINUM 
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LL Why Your pessembly Parade rcv 
: MOVES FASTER, SAFER, SMOOTHER 
With Clutch Head Serews 


AN EASY-TO-HIT BULLS-EYE TARGET NO DRIVER CANTING FOR SLIPPAGE 

DRIVER ENTRY IS ON DEAD-CENTER NO "BREAK-IN" OF GREEN OPERATORS 

STRAIGHT DRIVING IS AUTOMATIC SMOOTHS OUT SLOW-DOWN HESITATION 
NO CHEWED-UP HEADS TO STOP OR SLOW DOWN THE LINE 


DRIVING IS NON-TAPERED NO RIDE-OUT TO COMBAT EASY, SMOOTH DRIVING 
ENGAGEMENT IS ALL-SQUARE AND NO END PRESSURE NO FATIGUE FACTOR 
PROTECTS MANPOWER AGAINST INJURY 
PROTECTS MATERIAL AGAINST DAMAGE 


SIMPLE BIT RECONDITIONING IN 60 SECONDS THERE IS NO BACK-TO-THE-FACTORY SHIPMENT 
DRIVE EXTRA THOUSANDS OF SCREWS PER BIT SETTING A NEW STANDARD OF TOOL ECONOMY 
CLUTCH HEAD LOCK-ON SOLVES MANY PROBLEMS 
ONE-HANDED REACHING BREAKS "BOTTLENECKS" 


TYPE "A" HAND DRIVER REMOVES SCREWS UNDAMAGED 
FOR FIELD SERVICE TOO AND SAVED FOR RE-USE 


THE ONLY MODERN TO OPERATE WITH 
SCREW BASICALLY AN ORDINARY 
DESIGNED TYPE SCREWDRIVER 


SAMPLE BIT AND SCREWS SENT ON REQUEST 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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{ hero of plastics progress is the cus 

ler. Through his untiring efforts and 
the use of plastics bas 
in’ practically all fields of 


ndusti Typical of the thousands of items 


ible ingenuity 


pecon xtensipe 


vhich have been developed or improved through 
ligent application of plastics, is this 
phenolic plastic washing machine agi 

led by Eclipse Moulded Products Co 


Reports from users of this molded 
: washing machine agitator attest 
| dehinite superiority over those made 
trom other materials. The surface, for 
example, is permanently clean, smooth 
and lustrous from the moment it leaves 
the mold. Furthermore, it is inert to 
vashing solutions and its action on 
clothes is easy and gentle. Tests which 


ran as long as 2400 hours continuously 
pr ) 


ed this agitator to be thoroughly 


satisfactory in every respect. 


Answering A Need 


\ ng as twenty years ago, 


^ 


washing 


line manufacturers were searching 





PLASTICS 


1945 
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for a plastic material that could be 
used in producing an agitator- the 
only part of the washer that remained 
the same year after year. The engineers 
turned to plastics —— then in the ado- 
lescent stage — because they wanted 
an agitator that would increase the 
speed of the washing action while 
retaining a smooth, glossy surface that 


would be easy and gentle on clothes. 


The Eclipse Moulded Products Com- 
pany helped pioneer this search, and 
the molded Durez phenolic plastic 
agitator illustrated is the evidence of 
their persistence 
sultant 
America’s custom 


ingenuity, and re- 
Like so 


molders 


success. many of 
they be- 
came aware of a need in industry and 


answered it completely. 
Versatile Plastic Used 


Needless to say, the plastic used in 
molding this agitator had to be ver- 
satile, and the choice of the proper 


difficult. 


material was naturally 


most 





i 


A Durez phenolic plastic was selected 
tor two reasons. First, the phenolics, 
in themselves, are the most versatile 
Second, Durez has 


ot plastics spe- 


cialized in the production of the 
phenolics for over a quarter century 
and has a line of more than 300 mold- 


ing compounds from which to select 


the plastic that precisely fits the job 


In this the emphasis 


alkali 


moldability 


case was on 


moisture resistance resistance, 


excellent and impact 


strength. In another case, it might 


well be on dielectric strength, arc- 
resistance and non-bleeding. In all 
cases, the versatility of Durez phe- 


nolics is the natural starting point 
when you're struggling for the solution 
of a plastic material problem. The serv- 
ices of experienced Durez technicians, 
plus a wealth of proved product de- 
velopment data, are available at all 
times to vou and your custom molder. 
Durez Plastics & Chemicals, Inc., 308 


Walck Road, North Tonawanda, N. Y 


— — 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


OIL SOLUBLE RESINS 


THAT FIT THE JOB 








Think of the features you want in wire screens and 


filter cloth. 


Chances are, you'll find them in nickel...or in a 
nickel alloy. 
To all industry, wire screens and filter cloth of 


Monel, nickel and Inconel bring this unusual combi- 


nation of properties: 


1. High strength, plus rigidity and toughness. 


2. Exceptional resistance to corrosion...and absolute 


freedom from rust. 


3. Excellent resistance to wear, erosion and abrasion. 
4. Resistance to elevated temperatures, and to low tem» 
perature embrittlement. 


5. Ease of forming. 


6. Ease of joining by soldering, brazing or welding. 


Monel, nickel and Inconel wire screea and filter cloth 
are available in every staadard weave and mesh... 
and in a variety of special weaves for specific needs. 
Selection of the most economical and best suited cor- 
rosion resisting screen or cloth for a given purpose is 


thus assured. 


Consult your regular source of supply, or write us 
for further information on the suitability of nickel and 


its alloys for your filtering and screening problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NICKEL ALLOYS 


MONEL* * “K” MONEL* * *S" MONEL* * *R" MONEL* 
"KR" MONEL* * INCONEL* * *Z" NICKEL* * NICKEL 


. Rod ... Tubing... Wire . .. Castings. .. Welding Rods (Gas and Electric) 
*Rec. U. S. Par. Of 


TRADE MARK 


Sheet Strip 
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PLAIN WEAVE wire cloth, 


Woven with from 1 to 250 
mesh per lineal inch. The cloth 
shown is 40 mesh, .010” dia. 
wire. (Mag. 6x) t 


OBLONG MESH wire screen. 
Woven with openings ranging 


from 1” to .007", Tbe screen 


shown is 30x16 mesb, .015" x 
0165" dia. wire. (Mag. 6x) 


TWILLED WEAVE wire ciotl 
Woven with from 20 to 4 
mesh per lineal inch. The clot 


illustrated is 200 mesh, .0023 
dia. wire. ( Mag. 6x) 


PLAIN DUTCH WEAVE 
(Corduroy) filter cloth. This 
weave is produced in a variet 
of meshes from 10 x 52 to 20x 
150. The cloth shownis 24x11 
mesh. (Mag. 6x) 


TWILLED DUTCH WEAVE 
filter cloth. Woven in standaré 
meshes as fine as 28 x SOU; spe 
cial meshes up to 50x750. The 
cloth shown is 28 x 500 mesh. 
(Mag. 6x) 


STRANDED OR BRAIDED 
WEAVE filter cloth is also pro 
duced in both Monel and nick 
el. The cloth illustrated is % 
mesh, (Mag. 6x) 
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"p WITH FLAMENOL CORDS 
e cloti 
.0023" 
Make your postwar traffic appliances and portable lamps more at- 
tractive by equipping with Flamenol Cords—General Electric’s newest 
] development in cord construction. G-E Flamenol Cords are modern 
s in design and smart in appearance. Their rich color, smooth texture 
i andi ; and beautiful finishes will enhance your electrical products more than 
to 20x ever. In short they offer greater eye appeal . . . and eye appeal means 
4x10 Ne buy appeal for your electrical appliances, devices and portable lamps. 
Users will be more satisfied with their electrical appliances because 
Flamenol Cords are built to last with the life of the electrical product. Hear the General Elec- 
The plug is molded to the portable cord making the power cord set a — — — 
: one-piece construction. This molded-on feature not only makes the eet Benden 10 
J EAVE power plug rugged but provides permanent protection to soldered P.M. EWT. NBC. “The 
andar? connections against strain. Oil does not deteriorate Flamenol Cords' World Today” news 
: L sturdy composition nor sunlight adversely affect their fine finishes. every weekday 6:45 P.M. 
d EWT, CBS. rhe G-E 
) mesh. : Give your postwar electrical products greater saleability by investi- House Party" Monday 
: $ating General Electric Flamenol Cords now. For additional infor- through Friday 4:00 
mation write to Section Q853-42 Appliance and Merchandise Depart- P.M. EWT, CES. 
ment, General Electric Company, Bridgeport, Connecticut. BUY WAR BONDS 
me | AND KEEP THEM 
lso pro 
id nick 
d is ? 
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Users of electric motors can obtain reliable protection again st 
motors overheating and burning out by specifying motors with 
built-in Klixon Motor Protectors. Extremely simple and fool- 
proof, these protectors take into account all the variables that 
cause motor burnouts and automatically disconnect the motor 
whenever the motor temperature reaches the danger point. Yet, 
they permit the motor to operate at maximum safe capacity with- 
out Causing nuisance tripouts. 


Built into the motor by the motor manufacturer, they provide the 
user with a tested and praven combination of a motor equipped 
with a correctly rated protector. Built-in Klixon Protectors can 


be furnished with most A.C. motors, single or polyphase, or D.C, 
ELIMINATE motors up to 30 volts. 


MOTOR BURNOUTS Protect your products and production, specify motors with 
built-in Klixon Protectors. The low cost of the protector quickly 
pays for itself by eliminating motor burnouts, repairs and replace- 
ments. Automatic or manual reset types should be specified 
according to the application. Write for bulletin PR-112 today. 


MANUAL RESET 


Automatic reset S The manual reset 

types are recom- | | type should be 
mended for all E 2 used for those 
applications ex- D applications 

cept those where £ NG where hazard is 
unexpected start- | involved in an 

ing may cause unexpected 
injury. Éx: amples starting of the 

of automatic reset motor, such as 
applications are re- washing machines, hand 


frigeration, air condi- tools, power saws, machine 
tioning, air compressors, tools, irons, etc. 


blowers, and any unattend- 
ed or automatically controlled 
equipment. 


— — 


yuv- — 
— — 
CAN a 


PUSH BUTTON TO RESTART 
CLICK...1T'S OFF! CLICK ... IT'S ON! CLICK . . . IT. OPENS ! Protector stays “OFF” until the reset 


When temperature within the motor As soon as motor cools to safe oper- As in the automatic reset type, the button is pushed to turn power 
reaches danger point, KLIXON Pro- ating temperature, the KLIXON KLIXON Protector snaps the power "ON". Protector cannot be reset 
tector snaps the power " OFF" pre- Protector automatically snaps the OFF" whenever the motor temper- unless motor has cooled to safe 
venting motor from burning out. power “ON” again. ature reaches the danger point. operating temperature. 
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For drives that require speed re- 
duction—and four out of five drives 
do need speed reduction—it pays 
to install Westinghouse Speed Re- 
ducers, They bring advantages that 
add up to lowest installed and oper- 
ating costs. 

A complete series of standard Hor- 
izontal Parallel Shaft Type Speed 
Reducers (as illustrated) are avail- 
able for ratings from approximately 
10 to 1000 horsepower, Gearmotors 
from 1 to 75 horsepower. 

Consult Westinghouse on new 
drives, or modernization of old ones. 
Complete engineering service, and 
servicing facilities through nation- 
wide offices, warehouses and repair 
shops are available for your use. For 
details call your Westinghouse Office, 
or write Westinghouse Electric Cor- 
ition, P. O. Box 868, Pittsburgh 
Pennsylvania, ]-07230 
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& Westi 


PLANTS IN 25 CITIES... 


ECISION MANUFACTURING METHODS AND 


FACILITIES AT WESTINGHOUSE RESULT IN 


THESE LONG-TERM ADVANTAGES: 


Quiet Operation and Long Life ...by the use of Single Helical 
Gears, cut by the Hobbing Process for maximum accuracy. 


Maximum Load-Carrying Capacity and higher resistance to 
wear and shock by Westinghouse exclusive BPT heat-treatment of 
Gearing and Shafts. 


High Operating Efficiency and low power losses in starting 


assured by precision machine work and use of antifriction type 
bearings. 


Reliable '*On-the-Job" Performance through station-to-station 


inspection of parts during manufacture; running test of each assem- 
bled unit before shipment. 


ouse peed Koduse. 


OFFICES EVERYWHERE 
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INTEROFFICE ? 
COMMUNICATION CALENDAR LIGHTING E 
HOUSINGS PADS CLOCKS BOWIS E | 
ndm á k 

$8 

TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN PLASTICS 3 


consult the skilled technicians — engineers and designers— of the General 
Electric Company. For advice on the successful application of plastics materials 
using all available processes of manufacture, write Section F-32, General 
Electric Company, One Plastics Avenue, Pittsfield, Mass., or call the General E 
Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: “‘The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, 
NBC. “The World Today” news every weekday 6:45 P.M. EWT, CBS. “’G-E House Party’’ d 
every weekday 4:00 P.M. EWT, CBS 






A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 
EVERYTHING IN 


BUY WAR BONDS 


GENERAL (9 ELECTRIC 
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E asked a large number of manufacturers to list, 
n order of importance, the features they desire 
ost in a fluid-cleaning device. 

Here’s what the men in charge of production con- 
sidered most important: 


l. Efficiency 

Simplicity and compactness 
Service from supplier 

^ Ease of maintenance 

i 5. Capacity 

| 6. Continuous operation 

7. Maintenance cost 


Now consider the Cuno Auto-Klean. (1) It’s efficient 
| positively stops all solids larger than minimum 
ize specified. (2) It’s simple and compact—actually 
maller in size than other filters handling the same 
Evolume at equal porosity. (3) There are 21 sales 
engineering organizations throughout the country to 
provide service. (4) It's easy to maintain—is clean- 
liable just by turning a handle, or by motor—nothing 
fto replace or remove for cleaning. (5) Flow capaci- 
ities range from a fraction of a gallon to thousands of 
ligallons per minute. (6) Production is never delayed 
E the filter is continuously cleanable without inter- 
erin; with flow. (7) Maintenance cost is low be- 
cause the all-metal filter element will last as long as 


"n 4 Ww N 


the equipment on which it is installed. 

| Cuno Auto-Klean—an all-metal, non-collapsible 
ilter is being used successfully on a variety of ap- 
plications... from high-pressure to gravity-feed 
mystems ... from straining river water to filtering 


| eavicst fuel oil. 

M You'll find filter selection information and specifi- 

Wations on the Cuno Auto-Klean in SWEET’S—or 
ite us for Mechanical and Process Industries 
atalog, Cuno Engineering Corporation, 308 South 
ine Street, Meriden, Connecticut. 


^» — 
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GRATON & KNIGHT ENGINEERS PRESENT 
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It is a comparatively 
simple matter to use a metal 
pedestal ring on any U pack- 
ing application. Figure 1 
shows the type of pedestal 
ring (R) most commonly 
used and generally accepted 
as conventional. 


The height (C) of the ring 
R is such that when gland 
G is tight at E, the space 
allowed for the packing be- 
tween the gland and the top 
of the pedestal ring will be 
lá" less than the thickness 
of the packing material. 
This slight pinch on the base 
of the U packing holds it 
firmly in place and prevents 
any tendency to turn over 
or elongate while in service. 
The amount of pinch on the 
base or bottom of the U may 
be varied for different thick- 
nesses of packings, but shall 
be only enough to hold the 
packing firmly, not crush it. 


Clearance at M between the bevel on 
the pedestal ring and the lip of the pack- 
ing should be M to !$ inch in order to 
allow the medium free access to the in- 
side of the packing so that the packing 
will act as a mechanical seal. Thus, the 
height H’ will be H-T-V to !$ inch. 


The dimension at N should be less than 
that of the groove in the packing. The 
proper formula should be the cross- 
section (W) of the base of the pedestal 
ring (which is also the width of the recess) 
minus 2.5 times the thickness of the 
packing material. 


mm 
WINN) 


si 


Fig. 1 PEDESTAL RING 


Breaking the sharp corners at F will 
avoid cutting the packing. 

The outside diameter of the base B 
of the pedestal ring should be a slide fit 
in the recess. The shape of the shoulder 
S is unimportant so long as it does not 
interfere with the top of the packing. 

Vertical grooves at J allow the medium 
free access to the inside of the packing 
and the holes at K allow it to reach the 
outside leg of the packing. Instead of the 
grooves, the inside of the base of the 
pedestal ring can be enlarged as shown by 
the dotted lines. 


SPARTAN LEATHER PACKINGS 


Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums, and will not 
dry out hard and brittle. It also has ex- 


ceptional tear and tensile strength. 
When your design reaches the “‘pack- 
ings point" —or when packings trouble 
occurs — call on G&K engineers. 


Fig. 2 FLAX FILLER 


Although the use of a metal pedestal or. B 
throat ring is the best practice, there J 
are many U packings installed without f 
pedestal rings. The U packing almost 
invariably requires some type of filler. 
Braided flax, twisted hemp, hard tucks, 
laminated fabric and rubber, leather and 
wood have all been utilized. Figure 2 
shows a typical flax-filled U packing in- 
stallation. The only requirement of this 
type of flexible filler is that it be compres- 
sible, swell slightly rather than shrink in 
the medium, and suitably serve to keep 
the inside and outside walls of the U 
packing P in sealing contact with the 
packing recess and ram. 

Clearance at C between the bottom of 
recess and the lip of the packing should 
be Me tol% inch on the larger installations, 
but in no case should the lip of U pack- 
ing be allowed to hit the bottom of the 
recess. 


D € E 


Specials 


See Graton & Knight Insert in SWEET's File for Product Designers 


artan Engineered Packings 


Leather and synthetic rubber packings manufactured and engineered 


by the world’s largest manufacturer of industrial leather products 
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HE Reliance Electric and Engineering Com- 


pany had been using a straight synthetic 
rubber gasket to seal the hoods on their vertical, 
dripproof marine motors and the cover plates on 
their waterproof motors. Because this gasket was 
noncompressible, the company found it neces- 
sary to machine the cast flange surfaces to ob- 
tain a perfect seal. 

Then they adopted one of Armstrong's Cork- 
and-Synthetic-Rubber Compositions. This spe- 
cialized gasket material, besides being resistant 
to heat, oil, and salt water, is truly compressible. 
It is permanently resilient and will not flow 
under pressure. Consequently, this gasket pro- 


vided a long-lasting, perfect seal between the 


SEND FOR FREE BOOKLET—For 
descriptions of Armstrong’s 
Sealing Materials, see Sweet’s 
File for Product Engineers, Or 
for your copy of the free booklet, *Gas- 
ickings, and Seals.” Address Armstrong 
mpany, Gaskets and Packings Depart- 
108 Arch Street, Lancaster, Pennsylvania. 
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Cork Compositions © 
Synthetic Rubber Compounds . 
Fiber Sheet Packings e. 








normally uneven cast surfaces . . . without ma- 
chining. And in addition to eliminating this 
operation, the Armstrong’s Gasket cost less than 
the original material. 

Cork-and-synthetic-rubber compositions are 
only one of the many types of sealing materials 
Armstrong supplies to industry. These include 
cork compositions, synthetic rubber compounds, 
fiber sheet packings, and rag felt papers. This 
wide variety of materials assures you of un- 
biased recommendations when you consult Arm- 
strong on your sealing problems. Send working 
drawings and details of your application to us, 
and we'll submit samples of gaskets to do the 
most efficient job. 


ARMSTRONG’S 
GASKETS - 


SEALS : 


Q 


Cork-and-Synthetic-Rubber Compositions 
Cork-and-Rubber Compositions 


Rag Felt Papers . Natural Cork 


PACKINGS 














RIGIDITY 


Rigid support and permanence of alionment are provided by \LSIMAG 
Steatite Ceramics. 


These inorganic materials are mechanically strong, permanently rigid 
and are electricaily stable at high frequencies. Do not distort by loading, 
nor do thev shrink or coldilow with time. 

ArS1Mac Ce amics are hichly resistant to thermal shock and to constant 
temperatures up to 1000?C. Non-corrodible. Do not absorb moisture. 

ArsiMac Ceramics are a dependable foundation for your design. Let's 








work t« gether. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


ALCO has been awarded for the fifth High Mechanical Strength è Permanen 
Wime the Army-Navy "E" Award for High Dielectric Strength è Low Loss Fo 
continued excellence ig quantity and TRADE MARK REG. U. S. PAT. OFFICE Resistant to High Temperatures 

Will Not Absorb Moisture 


STEA Tl TE CERAMICS Precision Made of Purest Raw Materia!: 
43RD YEAR OF CERAMIC LEADERSHIP 


quality of essential war production. 





They started in sand... 


» «how they're permanent-mold castings, being produced by Alcoa for Dictaphone 


A lightweight machine was an innovation, public mold castings. Molds were made and Alcoa went 
acceptance unknown, when Dictaphone first de- 


into production. Today, Dictaphones are playing 
cided to use aluminum for these parts. Alcoa, 


an important part in speeding military and civilian 
therefore, started producing the parts as sand paper work. 

castings; it’s much easier and less expensive to make If you're wondering about ways of helping your 
design changes in patterns than in metal molds. production, it should pay to consult Alcoa on the 


The lightweight Dictaphone took hold quickly. ^ use of light metal permanent-mold castings. Write 


Quantities soon reached the range where it was ALUMINUM CoMPANY or America, 2193 Gulf 


more economical to produce parts as permanent- suilding, Pittsburgh 19, Pennsylvania. 
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Mesta reel shown with Five Stand Tandem Cold Mill turns 
on one double-row and twosingle-row steep angleTorrington 
Tapered Roller Bearings. Capacity of bearings in pounds 
at 100 RPM: double-row, radial, 202,100; thrust, 155,200; 
single-row, radial, 114,500; thrust, 185,000. This is one of 
many steel mill and other heavy-duty applications where 
sturdy, efficient Torrington Bearings help speed production. 


Ot 





The reel of the cold mill you see above is one of the 


world's fastest. It "coils" 3,200 feet of strip per 
minute ... and at required tension for final quality 
control. That means extreme radial and thrust loads 
on the reel. . . loads handled efficiently by one double- 
row and two single-row, steep angle Torrington 
Tapered Roller Bearings. 

On steel and paper mill machinery ... on oil field 
and hoisting equipment...on machine tools and 
other heavy-duty applications... bearings designed 
and built by Torrington’s Bantam Bearings Division 
provide efficient, economical, trouble-free anti-fric- 
tion operation. 


In the competitive markets ahead, you should as- 


sure yourself that kind of performance from your 


heavy-duty machinery. Our engineers will gladly help 
yours to incorporate Torrington Bearing advantages 


in your designs. 


THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER + TAPERED ROLLER +: NEEDLE - 
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GENERAL (B ELECTRIC 


The small but sturdy 
G-E Switchette 
plays a mighty role in war 


0 These little electric switches, which are 
found in some vitally important places on 
planes of many types, have an ever widening 
variety of industrial possibilities, too—as limit 
switches on machine tools, for built-in applica- 
tions on appliances, for controlling small motor 
drives, and for many other uses. Only 1!4 by % 
by \% inch over-all (excluding terminals), they 
fit applications where no larger switch could be 
used. Yet they are available in ratings up to 10 
amperes at 230 volts a-c (24 volts d-c)—-and are 
mechanically sturdy enough for millions of 
operations. 

Despite their small size, these switches are 
lightning-fast in action, and have high re- 
sistance to physical shock. They meet govern- 
ment specifications covering resistance to corro- 
sion and vibration; operate successfully in 
ambient temperatures of 200 F to minus 70 F. 
Because of these and other tough characteristics, 
Switchettes are ideal for built-in industrial 
control equipment that has to ‘“‘take it.” A 
louble-break contact arrangement helps to 
solve many tricky circuit problems. 


ae Da e trie 


hits 


To help with your important new designs 


More than 200 modifications of the Size 1 
Switchette have already been developed to meet 
pecial circuit requirements. In addition, we 


Buy all the BONDS you can—and keep all you buy 


) 
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you can't send a boy 


on a man’s job? 





Size 1: Switchette 


Dimensions: 114 by 4 by !5 inch 


have a variety of limit switches, pressure switch- 
es, transfer and selector switches, push-button 
stations, thermostats, and timers built around 
this small, reliable device. Perhaps some of 
these ready-made units will help you save time 
or lick a problem that involves limited space. 


Full details in our catalog 


Bulletin GEA-3818C gives dimensions and 
operating characteristics, and lists many typical 
modifications of the Size 1. If you don’t already 
have a copy, just fill in and mail the coupon. 
Our engineers will be glad to assist you in 
adapting Switchettes to your needs. 





y 


SWITCHETTES 


GENERAL ELECTRIC COMPANY, SECTION 676-144 
SCHENECTADY 5, NEW YORK 


Gentlemen: 


Please send me a copy of Bulletin GEA-3818C, which gives 
details of your Size 1 Switchette. 


NAME ....... 
COMPANY. 
ADDRESS. 








Now, while your contemplated peace products 
are still in the design stages, is the time to in- 
vestigate and use General Plate Laminated 
Metals. Available in permanently bonded com- 
binations of precious metals to base metals and 
base to base metals, they provide many advan- 
tages not found in single solid metals. For in- 
stance, precious to base metals combinations 
give solid metal performance at a fraction of the 
cost of silver. In addition, they provide unusual 
corrosion resistance, ease of fabrication, excep- 
tional electrical performance, long wearing life, 


ease of soldering, and mechanical and structural 
properties not obtainable in solid metals. 

No matter what you are planning, peanut radar 
tubes, contacts or giant turbines, you'll find 
General Plate Laminated Metals a good begin- 
ning in designing your products. They are 
available in sheet, tube and wire form. . . inlaid 
or wholly covered . . . or as completely fabri- 
cated parts. Many new metal combinations, 
developed since the war, are also now available. 
Our engineers will gl ladly help you with your 
metal problems. Write for their services. 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 
50 Church St., New York, N. Y. e 205 W. Wacker Drive, Chicago, Ill. e 2635 Page Drive, Altadena, California 
Grant Bldg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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OFFERS YOU THESE ADVANTAGES 


Light in weight, but strong and durable, 
Alcoa Aluminum wire frequently enables a 
manufacturer to reduce his material costs— 
more feet of finished product per pound. 
This lighter weight may also increase the 


use-value of his products, by making 


handling easier. Products made of Alcoa 
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Aluminum wire have the added sales advan- 
tages of fine appearance and high resistance 
to corrosion. Aluminum puts your products 
in a better competitive position. 

May we quote on your wire requirements? 
Write ALUMINUM COMPANY OF AMERICA, 
2193 Gulf Building, Pittsburgh 19, Penna. 
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PLAY SAFE 
BY PLANNING FASTENINGS EARLY 
IN PRODUCT DESIGN STAGE 


' Cold-forging " — proof 428 
... more each month 





















3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
| fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


It's our business to help you play safe by assisting you 
in the design or selection of the proper "all important" 
fastenings for your product. By making that decision 
early, while your product is still in the design stage, you 
can prepare ahead for the fast and precise assembly job 
essential to your product's success. 


Our broad experience in fastenings and our demon- 
strated ability in special design makes Scovill your logi 
cal choice. We will recommend the best modern fastening 
for your specific need—a featured standard fastening, or 
a part requiring our ingenuity in special design and cold- 
forging such as illustrated by the special purpose item 
shown above. Our special processing of this part, too, 
meant substantial savings in money — materials— motions. 


Self-Tapping Machine 
Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 


Phillips Recessed Head. 










Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 















Call our Fastenings Expert to serve you... and profit 
by our demonstrated Scovill ability in standard or special 
design and cold-forging. Call Today. 


onan ee 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE ,4;55,-; DIVISION 


|f — 
| 
WATERVILLE 48, CONN. ON TEL. WATERBURY 3-3151 


J 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building + CHICAGO, 135 South LaSalle Street - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 


es 








Propuct ENGINEERING Aucust. 1945 


Prop 


ENGINEERING 


AUGUST. 


BUILT-IN WATCHMAN 
quick make- 
and-break oc- 
tion, a-c or d-c. 


For control © A" heat up to 650 


degrees you will find estinghouse thermo- 
stat with specialized characteristics to meet 
a complete range of requirements. 

More than 6,000,000 thermostat tem- 
perature control units have been developed 
and applied in Westinghouse electrical de- 
vices alone. Westinghouse is the world's 
largest user of bi-metal for electrical control 
and protective devices . . . and all the 
design and application experience gained 
in decades of practice is passed on to you 
in Westinghouse thermostats. 

For more information on design and 
application ask for Booklet B-3344. You 
can get it through your Westinghouse 
office — or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania. J-10287 


Westinghouse 


PLANTS IN 25 CITIES... ¢ OFFICES EVERYWHERE 


HEATING UNITS 
AND CONTROLS 


1945 





—[N THE DRAWING BOARD! 


Consider the better performance and the 


economies of Morse Silent and Roller 


Chain Drives. Positive, no-slip operation 
.. TEETH NOT TENSION... .climinates 


power waste, assures smooth, trouble- 


free operation. When your power trans- 


mission problem is on the drawing board, 


call the Morse engineer . . . that's where 


savings can start! 


ef ot ension 
pucr 4 


^» THIS WHEEL THAN THIS- 
k TURNS EASIER - e 


CHAINS FLEXIBLE — CLUTCHES 


SH AI 


My _ 


SE 


MORSE CHAIN COMPANY e ITHACA, N.Y. e DETROIT 8, MICH. èe A BORG- -WARNER INDUSTRY 
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A NOTE TO DESIGNERS 


HOW YOU CAN MAKE ALL 


YOUR EET — ruo 4 jj 


RING TRUE FOR EASY ASSEMBLY 


Reliance Rings fit true in groove dimen- 
sions in counterbores, shafts and bearings 
with end-cuts that make assembly and 


dis-assembly easy. Designers looking for 


ease of assembly and dis-assembly can't 
go wrong with Reliance Rings. 


RING TRUE ON STEEL “SPECS” 


Reliance Rings are fabricated in one of " 
the most modern plants of its kind in the 
country. Modern equipment and facili- 
ties make it easy to fabricate Reliance 


Rings to standard or special specifications 


for all applications, without expensive 
die equipment. 


Ring TRUE For PRODUCTION ECONOMY 


Reliance Rings reduce production costs 
by eliminating the necessity of milling 
shoulders to hold assemblies. Just mill a 
groove and snap in a true Reliance Ring, 


stream-line your production and product. 


W tLe for C ^£ og Falder. 


Reliance Ring Folder #43 containing im- 
portant engineering information is yours 
for the asking. 
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— Ea ing Reliance Spring 
tites the all Lock Washers 

E" p in-one units automatically 
cut production keep bolts 

o costs by in Screws, nuts tight and under 
creasing pro constant tension , compensat 

duction effici ing for in table wear and 

rite for d loped looseness w 
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MASSILLON, OHIO 





Soles Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 





MASS PRECISION AND V ) J | Ii 


The key to Mass Precision is simplicity —simplicity of 
design in every part and in the complete assembly; sim- 
plicity of design in tools, jigs and fixtures; simplicity of 
methods for every step in production; simplicity of gaging. 
Simplicity is not easy to achieve. Many manufacturers, for 
the past 40 years, have depended on Nichols to build 
assemblies that require precision tolerances. Equipment, 
methods and experience are the factors that qualify Nichols 
to produce such assemblies in volume at prices that meet 


competition. 


A study of your requirements may show that Nichols can do 
the same for you. A free copy of " Mass Precision" is yours 


for the asking. 


W. H. NICHOLS & SONS, 48 WOERD AVE., WALTHAM, MASS. 
Mi 
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FIRST with Engineering because SPEED NUTS 
simplify design problems and are either avail- 
able, or can be produced to meet any assem- 
bly requirements. 


Ü — FIRST with Management because SPEED NUTS 


a fraction of other assembly methods. 

investigation will prove that SPEED NUTS 

hould be YOUR first choice, too. Write for ee g 
information today. 


i are time-tested, vibration-proof fasteners that 
| improve the quality, and prolong the life of | 
— — | NOTHING LOCKS LIKE A SPEED NUT 
FIRST with Purchasing because SPEED NUTS TWO distinct forces are exerted on the screw, as a 
lower inventory costs, reduce stocking prob- | SPEED NUT is tightened. 
lems, and are DELIVERED on time. Production First, a compensating thread lock, as the two arched 
and service facilities are unlimited. prongs move inward to lock against the root of the 
FIRST with Production because SPEED NUTS screw thread. These free-acting prongs compensate 
eliminate extra handling of production parts, for screw thread tolerance variations. t 
oe — faster me — — Second, a self-energizing spring lock, created by 
ora wider range of commercia tolerances. the compression of the arch in both the prongs and 
FIRST with Time Study and Cost because base. The combined forces of the thread lock and | 
SPEED NUTS slash total net assembly costs to spring lock definitely prevent vibration loosening | 
i 
| 





PATENTED * Trode Mark Reg. U. S. Pat. Off. 





i * 
ON Bg SESS 
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Precision-processed 
aluminum 


WIRE, ROD, BAR 
insure higher quality products 


HETHER YOU'RE BUYING STOCK for forging 


or machining . . . whether it’s R317 or X Py x A 7 ; 

any of the other aluminum alloys . . . Reynolds addi LL ZEN p 7 J 
can save you production time and money, help CORNER IN STOCK ROOM at one of the Reynolds plants. Here Rod and 
insure better quality finishes. Bar carefully catalogued await your order. The moment you receive them, they're 

What's more. because of Reynolds complete ready to go...heat-treated rod and bar for automatic screw machines or stock for 
quality control, tolerances are extremely close. forging . . . each item carefully inspected, fully identified. 
No time is lost in re-setting machines; no ma- 
terial wasted in unnecessary rejects. 


STRONGER ... LIGHTER, = 2 WEIGHT SAVER! To 
TOO! The Roller skates your B day, aluminum box cars, 
kid uses after Victory will be : designed by Reynolds, are 
stronger, lighter, more dura- a F lighter and stronger . . . built 
ble, because of parts machined A e to take constant punishment. 
or formed from Reynolds . 

Aluminum, 


Consider Aluminum . . . Consider the added efficiency offered by the new 
Revnolds aluminum alloys. Consider . . . ease of fabrication . . . thermal and 
electrical conductivity . id light weight . . . corrosion resistance... Strength... 
reflectivity... non-magnetic, non-sparking and non-toxic qualities . . . pleasing 
appearance . . . new low costs. And finally, consider Reynolds nation-wide pro- 
duction and service facilities. Reynolds Metals Company, Aluminum Div., 0000 
S. Third Street, Louisville, Ky. ... Consider Aluminum ... Consult Reynolds 

See catalog in Sweet’s . . . or write for catalog No. 100-A 

* Reynolds Aluminum . . . Its Important Role in To- 


morrow's Products;" and Special Bulletin 31-A on 
Reynolds Wire, Rod, Bar. 


REYNOLDS 
SAR 


mean 


METALI 
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Morheng Rola Like a Call «+ 


. and Pipsqueak O’Shay has just applied that a circle of tough steel balls, rolling freely in pre- 

principle in a manner which wins ball games! cision-ground raceways, has been the answer to 
That same fundamental fact—'*Nothing Rolls many a 64 Million Dollar Question. 
Like a Ball"—is the difference between ball bear- 
ings and any other type bearing. Throughout war 
and industry, New Departure Ball Bearings are 
proving their unique fitness for our new world of 
higher speeds and heavier loads. 


For the simple device of carrying the loads on 


















We believe no other bearing has 
as many — and varied — advantages 
as the ball bearing. Particularly the 
ball bearing backed by the technical 
skill and the wide experience of 
New Departure. 3377 





There is more for you in a New 
Departure ball bearing than steel NE DEP RTU 
and precision. Advanced engin- W A RE 


eering and a desire to serve are BALA BEARINGS 


tangible plus values. 





NEW DEPARTURE eè DIVISION OF GENERAL MOTORS * BRISTOL, CONN. e Branches in DETROIT e CHICAGO « LOS ANGELES and Other Principal Cities 
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Built in 2, 5 and 10-kw sizes, these 
Westinghouse electrode assemblies offer new 
convenience and efficiency for dielectric heating 
of plastic preforms. 

The assemblies may be mounted on standard 
generators, or matching networks, and the 
electrodes are interchangeable within the phys- 
ical limits of the cage. 

Top electrode is perforated to minimize 
moisture condensation. In applications where 
moisture condensation is unusually severe, 
warm air from the generator may be bled into 
the cage. This is easily done with Westinghouse 
generators using air-cooled tubes. Top electrode’s 
height is easily adjusted by a knob on the cage. 
Ball joint and spring take-up assure positive con- 
tact between preform and electrode regardless of 
material and heating cycles. Interlock switches 
remove high voltage from bottom electrode 
when cage is opened. 

Available in electrode diameters from 4” 
to 15", depending on kw rating, these newest 
contributions to effective radio frequency heat- 
ing may also be built in special designs, on order. 
Ask your nearest Westinghouse office for the 
facts. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. J-08115 


FREE eeean authoritative, pocket-size 
reference book on radio frequency heat- 
ing. Contains extensive tables, charts and 
formulas on both induction and dielectric 
heating. Ask for reference book B-3574 
on your business letterhead, please. 


Propuct ENGINEERING Aucustr. 1949 





Sealing OIL in and AIR out... at sub-zero to 500°F. 


This shaft seal for an automobile fluid-drive coupling, 
representing one of the toughest bellows problems ever 
solved, stands as convincing evidence that Clifford is 
your best bet for all bellows problems, hard or easy. 

This was the problem: —'To produce a shaft seal that 
would not only seal the fluid in, under high tempera- 
ture, heavy pressure and severe vibration conditions, 
but also prevent air from being sucked in when the motor 
was idling in very cold weather. 

How Clifford solved it: — Others had tried to lick 
this problem and failed. To solve it, Clifford pioneered 
the process of silver-soldering thin-walled metal bellows 
to the end-fittings and flame-hardening the steel nose 
of the assembled unit without annealing the bellows. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


= 


the First NAME 


Feather-weight . . . 
| All-Aluminum Oil Coolers and 
| Coolant Radiators . . . Made 

with Hydron Tubing Brazed by 

Clifford's Patented Method. 


"i 


AIRCRAFT 
Em —BELLOWS BELLOWS 
ASSEMBLY i ASSEMBLY 


STEAM TRAP 


mM 


i 


INSTRUMENT 
BELLOWS 


I 
UU 
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Air compressors 
Fluid couplings 
Fuel oil pumps 

| Gear boxes 
Paper machinery 


COMPANY 


ADDRESS 


The result: — This Clifford-engineered unit can with- 
stand temperatures ranging from sub-zero to 500°F. 
and pressures up to 100 p.s.i. Solving tough bellows 
problems has equipped Clifford to engineer and manu- 
facture in volume bellows seal assemblies for a wide 
range of temperatures and pressures. 

Other problems solved by Clifford Bellows Assem- 
blies involve controlling pressure or temperature — 
sealing rotary shafts or reciprocating valve stems — 
providing for expansion in pipe lines. Submit your prob- 
lem. We may be able to help you to prepare now for 


peacetime volume production. La. 
CLIFFORD MANUFACTURING CO. GypRow 


BOSTON 27, MASS. 


CLIFFORD MANUFACTURING COMPANY 


564 E. First Street, Boston 27, Mass. 


Please send me information on Hydron Bellows Seal Assemblies. I am 
interested in applying them to the equipment checked. 


Refrigerant compressors 
| Textile machinery 
[ ] Torque converters 
( |j Washing machines 
| Water pumps 


Other applications 





finish for Aluminum 


Stove and equipment manufacturers were 
asking for a stain-resisting finish for aluminum 
—for oven liners, grease pans and the like. 
So Alcoa set their Imagincers to. work. The 
result is this new. Alumilite* finish. 

What intriguing possibilities this stain- 
resisting finish suggests! Added beauty for 


*Registered trademark 


FOR YOUR IMAGINEERS 


... Alcoa offers this new stain-resisting 


vour products-?inereased efficiency. through 
faster heat distribution —easier upkeep —be- 
cause now you can use Alcoa Aluminum in 
so many new places. 

To manufacturers interested in testing this 
finish, Alcoa offers samples and finishing 
service. ALUMINUM COMPANY OF AMERICA, 


2193 Gulf Building, Pittsburgh 19, Penna. 


FIRST IN 
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Torrington Needle Bearings on the spring 
hangers, pressure links, main bearing and 
cam roller of this automatic garment press 
bpi/» wide range of application of these 
modern, anti-friction bearings to the tools 
and machines of numerous trades and in- 
dustries. Other fields of application include 
automotive, aircraft and power transmis- 
sion equipment...machine tools, conveyin 
and lifting devices... farm, household, 
textile and oil field equipment. 
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Torrington Needle Bearings Help Increase 


Operating Efficiency of Power Garment Presses 
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Indicative of the wide range of 
efficiently-lubricated Torrington 
Needle Bearings in uses for modern 
equipment are several interesting 
applications on the laundry and dry- 
cleaning machinery made by the 
Prosperity Company, Inc. 

On the leverage mechanism of the 
automatic press shown above, for 
example, ten compact, high-capacity 
Torrington Needle Bearings are 
used to assure smooth, friction-free 
speed of operation... reduce power 
and maintenance requirements... 
provide the anti-friction efficiency 
that helps machines do more work at 
less cost im time, effort — and money. 


) x ~- 
Pro Ir ENGINEERING — AuGusT. 1945 


In the highly competitive markets 
ahead, the profits will go to those 
who build, sell or operate equipment 
with such advantages as Torrington 
Needle Bearings offer. You should 
know the full story of those advan- 
tages in terms of your product. Our 
new Catalog 32 illustrates and ex- 
plains them in full. May we mail 
you your copy today? 


THE TORRINGTON COMPANY 
Established 1866 

TORRINGTON, CONN. « SOUTH BEND 21, IND. 

New York Boston Philadelphia Detroit Cleveland 

Seattle Chicago San Francisco Los Angeles Toronto 
London, England 
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HYDRAULIC BALANGE 


CANCELS OUT BEARING LOADS 
And Means MUCH LONGER PUMP LIFE 


VICKERS 


balanced 


VANE TYPE 
PUMPS 


Diagram showing patented "Hydraulic 


Balance" construction. 


As illustrated by the diagram above, equal and opposing important reason for the exceptionally high efficiency 
pressure areas are provided on the outlet side and on of these pumps. 

the inlet side of Vickers Balanced Vane Type Pumps. Vickers Balanced Vane Type Pumps are available 
The equal and opposing radial hydraulic thrust loads in single-stage for 1000 psi (see Bulletin 40-25a); 
cancel each other . . . consequently there are no bearing two-stage for 2000 psi (see Bulletin 40-16) and ale 
loads resulting from pressure. The major cause for wear two-pres&ure, large-small volume (see Bulletin 38-14) 
is thus completely eliminated and the result is much Vickers Application Engineers will gladly discuss with 
longer pump life. This “Hydraulic Balance” construc- you the many different types of hydraulic power and 
tion is exclusive with Vickers Vane Type Pumps; it control circuits on which these pumps have improved 


also permits an unusual design compactness and is an machine performance. Write the office nearest you 


VICKER1 Incorporated * 1400 OAKMAN BLVD. è DETROIT 32, MICHIGAN 
f Engineering 


Offices: CHICAGO - CLEVELAND - DETROIT. LOS ANGELES - NEWARK - PHILADELPHIA - ROCHESTER - ROCKFORD - TULSA - WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 
for Every Hydraulic Power and Control Function 


VOLUME 


CONTROL VARIABLE DELIVERY 
CONTROLS CONTROLS ASSEMBLIES PUMPS 
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Structural Discontinuities 


Modify Stress Distribution 


B. C. BOULTON 


Engineering Divisional Staff, Douglas Aircraft Company, Inc. 


Analysis of conditions that produce local stress concentrations and the effect of struc- 


tural irregularities and discontinuities on the distribution of stress in critical sections. 


Effect of notches in reducing the maximum strain obtainable before failure. Strain sen- 


sitivity of a material to notches as related to the shape of the stress-strain curve. 





On May 4, 1945 the Los Angeles Section of the Institute of the Aeronautical 
Sciences held a symposium on theoretical and practical aspects of notches 
in aluminum alloys. The papers were presented by Douglas engineers and 
were based on extensive test work conducted recently by the several Douglas 
Research and Engineering Laboratories. The paper of Messrs. Leo Shapiro 
and Henry North was entitled **Notch Effects in High Strength Aluminum 
Mloys," Mr. C. H. Stevenson spoke on the same subject. Messrs, O. A. 
Wheelon and S. J. Barrett discussed **The Effect of Notches on Limiting 
Strain," while Mr. D. L. Mosley spoke on “Notch Effects in High Strength 
Aluminum Alloy Spar Caps." These papers were important contributions 
to our knowledge of the subject. While the present article touches on some 
of the material discussed in them, it deals primarily with design aspects of 
the problem. The author acknowledges the helpful suggestions and criti- 
cisms of the article offered by those who took part in this Symposium. 
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\NE design and analysis 


more refined, thereby 
lowering margins of safety. and 
ise of high strength materials 

„it is essential that more care 
d in fabrication to 


An understanding of 


design and 
ress raisers. 
nditions that produce local stress 


rations, which are 


responsible 
fatigue and static test failures, 
tant if dangerous stress raisers 

recognized and eliminated. 
'wledge is equally pertinent to 
al and 


structural design. 


STRESS FLOW. Stresses can 


f as flowing through a struc- 
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a fluid 


obstruction 


ture in much the same way that 
flows down a channel. An 
in the channel disturbs the flow of fluid 
and the velocity at the point of obstruc- 
tion increases. Also, an abrupt expan- 
sets 
the 
visualized by 
that 


their closeness is proportional to the 


sion or contraction of the channel 
up a turbulence. In a structure, 
flow of 


means of 


can be 


stresses 
streamlines so spaced 
intensity of the stress. 
Knowledge of the effect of structural 
irregularities and discontinuities has 
photo-elastic 
light 
is passed through a model, constructed 


been much increased by 


experiments in which polarized 


of a transparent material, which simu- 
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When such a 


bands 


lates an actual structure. 
loaded, dark 


which by the spacing, or more properly 


model is appear 


“fringe order.” show the stress inten- 
sity at any zone. 
When an abrupt change in section 


takes place the stress flow is like that 


shown in Fig. l. In the sections given, 


the stress distribution is shown qualita- 
tively by the height of the ordinate 
The important point to note is that al 


though the average stress in the reduced 


section. once a normal flow has been 


established, is proportionally higher 
than the normal stress in the larger sec- 
tion, the peaks of stress concentration 
section are 


occurring at the change in 


[n other words, the stress 


the 


much higher. 


distribution in sections in vicinity 
of the change in section is not uniform 
and a definite distance is required before 
the 


It is for this reason that stress raisers 


uniform stress flow is established 
are essentially local. The more abruptly 
a uniform altered, the 


greater will be the local stress concen- 


stress flow is 
trations 

The use of fillets at 
section provides a smooth transition and 


the change in 


reduces the stress peaks as shown in 
Fig. 2. Fig. 3 illustrates the disturbance: 
in the stress flow around a hole which, 
since the stresses cannot flow through 
it, acts as does an obstacle in the path 

fluid flow. If the hole is square. 


local 


of a 


the concentration is much 


stress 
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Fig. 1—Stress distributions at different sections of a rectangular 
bar with an abrupt section change when a tensile load is applied. 


greater than when the hole is round, 
because of the greater abruptness of 
change imposed upon the stress flow. 
The magnitude of the stress concen- 
tration factor 


stress to 


actual local 


average 


(ratio of 
nominal stress ) 
changes with the ratio of hole size to 
the width of the member, as shown in 
Fig. 4. However, the removal of a given 
area by several smaller holes in line re- 
duces the factor. George H. Neuge- 
“Stress Concentration Factors 
and Their Effect on Design,” pages 82 
to 87, Propuct ENGINEERING, Feb., 
1943, gives curves for stress concentra- 


bauer. 


tion factors for several types of notches. 
These, however, are applicable only for 
stresses within the proportional stress 
limit. 


IMPORTANCE OF SURFACE CONDITIONS. 
Most fatigue failures originate at the 
surface, and therefore the slogan, “Save 
the surface and you save all” is a sound 
one for the structural or mechanical de- 
signer to remember. When the stress 
conditions are critical, fatigue failures 
can originate at a tiny “sore” spot where 
some minute defect such as a micro- 





scopic crack or scratch exists. When the 
fatigue is long continued, a purely sur- 
face crack will propagate itself far be- 
low the surface until final failure is 
brought about by a major reduction in 
the sound cross-section. 

In general. fatigue failures originate 
only with tensile stresses. By inducing 


Factor K 
n 
e 


m 
N 


Max. stress = 


a permanent compressive stress in the 


surface of the material to a depth of 


only a few thousandths of an inch, the 
fatigue strength of a part can ofte: 


e 
greatly increased. An example of this 
is the peening of a part in a critical area 
by shot blasting. The fatigue life of en. 
gine crank shafts has been increased 
several hundred percent by this process, 
Another illustration is the cold working 
by rolling of the material at the root of 
a sharp thread, thereby putting the sur. 
face in compression with a great in. 
crease in fatigue life. 

From the preceding discussion it is 
evident that stress raisers produce ac- 
tual stresses that can greatly exceed the 
nominal or average calculated 
There is no evidence that the basic en. 
durance strength of a material is re. 
duced by a stress raiser. Failure is 
caused by high local stresses exceeding 
the endurance limit in the case of fa 
tigue, or the ultimate strength of the 


stress, 


material in the case of static loading. 
Although stress raisers are most dan- 
gerous where repeated stress reversals 
or fluctuations occur, it should be em. 




















0 0.2 


Kx average stress 





Fig. 4—Stress concentration factors, in elastic range, 
for rectangular bars having a central round hole. 


FIG.3(B) 


Fig. 2—Fillets at the change in section provide a smooth transition and reduce stress peaks. Fig. 3—(A) Stress dis 
tribution in a bar having a round hole. (B) Stress distribution in a bar having a square hole. The holes are obstacles 


in the path of stress flow. 
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phasized that they can also seriously 
affect the static strength of a structure. 





EFFECT IN THE PLASTIC VERSUS 
asTIC RANGE. 


NOT 


THE | Discontinuities o1 
notel produce the greatest disturb- 
ances in the stress flow when the stresses 
in a part stay within the elastic limit. 
Jf a terial posseses some degree of 
ductil there is a marked readjust- 
ment stresses, with reduction in the 
peak esses, as the stress at the crit- 
ical section passes the yield point and 
nters the plastic portion of the stress 
Strain curve. On the other hand, with a 
rittle material such as glass and some 
plastics. the yield point and the ultimate 


practically coincide and there is little 

portunity for local yielding. 

st from a number made by the 

EDouglas Research Laboratories on a 
ension specimen of CR-39 allyl resin 

rather strikingly illustrates this point. 
‘ith a rectangular specimen 0.246 x 


mor no o 
One 


8l in. in section, a single central hole 
1875 in. dia. which removed 6.67 per- 


Mrent of the area caused a reduction in 
iltimate stress of 62 percent based on 


yet area. The ultimate stress was 5,300 


Bb. per sq. in. for the unnotched speci- 
limen and 2.010 lb. per sq. in. for the 
E with the hole. 

| [n a specimen possessing fair elonga- 
Rion characteristics very different results 
Ë re obtained. Fig. 5 shows qualitatively 
Mhe nature of the change in stress distri- 
Bbution as the load changes from the 
ilastic range, through the plastic range 


llo fracture. As the most highly stressed 
bers yield. there is a progressive redis- 
tribution of stresses so that the load at 


fracture may be only a few percent less 
than would be calculated by multiplying 
fhe normal tensile strength of the mate- 
Fial by the net area. Such a case is the 
par cap shown in Fig. 6, which in static 
st failed at 10 percent below the load 
aleulated without considering a stress 
koncentration factor. The eccentricity of 
me bolt holes in this spar cap were re- 


ponsible for the stress concentration 
eing large. It should be emphasized, 
herefore, that a suitable factor must 
* used if serious understrength is to 
€ avoided. 
The redistribution of stresses which 
curs as the most stressed fibers pass 
Beir yield point is a complex phenom- 
non involving biaxial stresses and the 
iferences of behavior of different ma- 
nals in the plastic range. The dimen- 
ons form of a part also influence 
bondit 
Most arts or graphs hitherto pub- 
Phed ling with stress concentra- 
m lactors do not differentiate between 
ger and do not apply when 


E eed the elastic limit. 


Du e past year many independ- 
t > 

t tes ive been made on the com- 
rati :ponse of different materials 
RODU( 
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Fig. 5—Change in stress distribution as load changes from 
the elastic range, through the plastic range to fracture. 





Fig. 6—In a static test this spar cap failed at 10 percent below 
the load calculated without considering a stress concentration factor. 


tensile specimens. In 
numerous specimens the notch was a 
round hole on the the centerline. In- 
cidentally, a hole, especially if eccen- 
tric, is one of the worst types of notches, 


to notches in 


being appreciably more serious than a 
semicircular notch on each edge of a 
specimen. The surprising result of these 
tests was that 24S-T, with its relatively 
high ductility, was considerably more 
notch sensitive in tension than 14S-T 
or 75S-T which are higher strength al- 
loys with much less elongation. This 
statement applies to the effect of notches 
on ultimate tensile strength. On the 
other hand, as regards maximum strain, 
24S-T showed the least percentage re- 
duction from notches. 

Some of these tests, conducted by L. 
Shapiro and Henry North of the Doug- 
las Research Laboratories, were made 
with several different types of notches, 


1945 


and 
but 
sile 
was 


in many cases for 14S-T and 75S-T, 
not for 24S-T, the ultimate ten- 
stress based on the net section 
higher than the normal ulti- 
mate obtained from unnotched speci- 
mens. The reasons for this difference in 
behavior of these metals is not fully 
understood, but is attributed to differ- 
ences in material properties affecting 
their plastic flow. 

Although, as previously discussed, the 
redistribution of stress at a notch which 
occurs in the plastic range will greatly 
reduce the stress concentration factor 
at ultimate load, this is not true in the 
elastic range where the behavior of 
metals is similar. While a notch may 
cause an additional stress of only 10 to 
15 percent near ultimate load, it can be 
responsible for doubling or tripling the 
stresses for loads below the proportional 
limits. The significance of this lies in 
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Fig. 7—Apparent stress-strain curves for 248-T and 758S-T. 
points at which they intersect the stress-strain curve. Fig. 8 
the maximum stress and strain of 24S-T and 75S-T specimens as found by tests at the Douglas Research Laborator 


the major effect that discontinuities, 
which act as notches, have on the fatigue 
life of a part or structure. Except for 


the initial portion of the S-N curve 
which is steep, small changes in stress 
correspond to great changes in fatigue 
life. The danger, especially on airplanes 


having a load factor of five or less. is 


that stress concentrations may produce 
stresses above the S-N curve. even 
though the external loads may be less 
than two load factors 

Some fatigue tests on notched speci- 


as pointed out by J. E. Dorn of 
the University of California, have shown 
that for the same number of cycles the 


stresses from the S-N curves of 


mens, 


ratios of 
unnotched and notched specimens quite 
approach the stress concentra- 
suth- 
further in 


closely 
tion factor. This proposal is of 
stimulate 


cient interest. to 


vestigation but is based on too few 


tests to be conclusive. Some investiga 
tors believe that size effect is important. 
Ihe occurrence of some plastic flow in 
tends to 


stress ratios because ol initial stress 


many fatigue failures modify 
the 


redistributions which lower stress peaks 


Notches 
ironounced t ff et aun reducing the maxi- 
| 


STRAIN CONDITIONS have a 


strain obtainable before failure. 


mum 





tress 


190 ( 
485 t 
480 c 
4 
— 











Since this effect is often confused with 
the effect on stresses, a word may be in 
order. The values of limiting strains are 
of importance primarily in fabricating 
operations. It is generally recognized 
that in forming curved tension flanges 
in 24S-T, necessitating high elongations, 
rough must be The 
same is true in stretching operations re- 


edges smoothed. 
quiring large elongations, or in bending 
sheet to a critical radius on the brake. 
Rough edges, such as produced by a 
somewhat dull shear, reduce the elonga- 
tion in two inches of 24S-T material to 
about 50 percent of the value obtainable 
with routed edges. 
When bending heavy spar flanges, trans- 


polished or even 


verse scratches or tool marks sometimes 
produce failure. 

There is a correlation be 
tween the strain sensitivity of a mate- 


definite 


rial to notches and the shape of its 
stress-strain curve. As the yield point 
increases and more nearly approaches 
the ultimate, the effect of 
scratches in reducing 


notches or 
maximum strain 
becomes more pronounced. For exam- 
ple, 24S-O is but little affected by the 
rough edges that decrease the elongation 
of 24S-T by half. Recent tests on 4 x 4 


in. specimens of 75S-T by O. A Whee 


Percentages of the maximum stress are indicated with E 
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Eflect of accurately made scratches of different depths affi H; 


wh 

E14 

lon of Douglas show that in bending $ 
transverse notch only 0.005 in. eg 
reduced the strain at failure to 15 ine 
cent of that for an unnotched speci! 2 
This specific test result is menti M 
only to show the general major effe los 
slight notches on strain at failure ons 
Several complex factors influence GN ij. 
degree of strain reduction. An expla 
tion for this behavior is interesting u$ 
gives a better understanding of the efai 
of notches or scratches on the stag... 
and stress characteristics of metals! spe 
Fig. 7, which shows the stressstri ' 


curves for 24S-T and 75S-T, differs ne; 
percentages of the maximum «stress (mE 1. 
indicated with the points at which US ijo, 


intersect the stress-strain curve. “i py, 
corresponding strains show with 7E uit 
the much greater effect on maxim kas 
strain of slight decreases in stress er 
cause of the smaller slope of its smog ef: 
strain curve in the plastic range xe 

The effect ol accurately m str 
scratches of different depths on | 
maximum stress and strain of speci Bo: 
of 24S-T and 75S-T is shown in Fie a f 
as found by tensile tests carried plu 
bv the Douglas Research Labor! 





The dash line curves show the uni? 





: ‘ i — 
strain determined, as previous!y n 
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general stress-strain curves of 
in conjunction with the actual 
shown of ultimate stress versus 


trom 
Fig. 


curve 


scratch depth. While these calculated 
curve approximate reasonably well 
those obtained by test, the agreement 
would probably be closer if the stress- 
strain curves used were based on the 
same aterial employed for the notch 


tests rather than being typical curves 
l and 24S-T aluminum alloys. 


S 
for io 


From this explanation of the mechan- 
es of strain behavior with notches it is 


evident that materials having flat topped 
rain curves will tend to exhibit 


tress-s 
stre 


a sharp reduction in the amount of 
strain failure as a result of notches 
or deep scratches. It is this phenomenon 
of strain sensitivity which makes it ap- 


Bpear that the high strength aluminum 
alloys have so little “life” left in them. 
While this is frequently a pronounced 
limitation in a forming operation, which 
may require a definite and often large 
elongation, it is generally not significant 

the since the 


from stress standpoint 


permanent deformations necessary to 
permit most redistribution of load in a 
small. 


1 
d 

structure are Also. the indica- 
| tions are that some materials, the strain 
B charact istics of which are generally 


st affected by notches. have their 
strength characteristics least affected by 
mthem, as the stress reduction curves of 
B is. 8 illustrate. 
i Hich StRENGTH MATERIALS. Despite the 
tests, 
that 

715S-T are 


24S-T, 


noted, 
loads 
sensitive to 
much 


3 tensile previously 
4 i - . x 
i show for ultimate 


nd 


B notch: than 


less 
there is 
for caution in their use in avoid- 
ng conditions which produce stress con- 
since effect 
different for other types of 
Also, the rise in the S-N dia- 
not necessarily proportional to 
vield 

High strength alloys tend to 
erated at 


service. 


aes 


"Wr i 
their relative 


Gons, 


may e 


the rease in ultimate or 


higher stresses undeı 
The 


fatigue 


situation can 


lous 


early trouble unless 


special care is used. 
same caution is advisable with 
eat-treatable the 
iluminum alloy series noted, the elonga 
the vield 
proaches more and more closely 
as the 


eat it ment. 


steels where, as in 


T 
ops 


ps and point ap- 
to the 
latter is increased by 
Except for a few 
teria relatively 


l 


letail design and workmanship 


ma- 
insensitive to notch 
najor influence on the fatigue 
t a part. 

the pressure for weight reduc- 
ners are developing more ef 
ictures by squeezing out sur- 


had 


m conservatism or failure to 


ht here and there which 


line of minimum load fa 


imple is illustrative. namely 
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dropping the minimum margin of 


safety on castings from one to zero. 


[hese hidden margins may frequently 
failure which could 
have been caused by an unnoticed stress 


But engineers must either pro- 


have prevented 
raiser. 
factor of ignorance or 
that stress con- 


vide for some 


oversight, or be sure 
centrations are eliminated or ample al- 


lowance made for them. 


TypicaL Stress Raisers. Stress raisers 
may result from design or workmanship 
and may have many forms, but they are 
the principles 
noted in the previous discussion are un- 


readily recognized if 


derstood. Some examples are: 


A. Sharp indentations produced by a 
metal stamp such as is sometimes used 
to indicate inspection approval or a part 
number. 

B. A sharp corner, or one with an in- 
sufficient fillet radius. This may occur 
either when there is a change in cross- 
section with the general direction of the 
stress remaining unchanged, or when the 
direction of the stress is changed, with 
or without a change in cross-section. 

C. Screw threads with a sharp vee al 
the root, especially if threads are not 
rolled or relieved. 

D. Bolt and rivet holes, or a hole for 
lubrication fitting in a highly stressed 
section. 

E. Tool marks in highly 
tions, 

F. More or less deep scratches in cri- 
tical sections. 

G. Minute cracks, blow holes, or other 
discontinuities in the material, particu- 
larly at the surface. 

H. Keyways. especially 
with sharp corners. 

I. External notches or 
which sharply increase section area, ver- 
internal notches which reduce it. 


stressed sec- 


square ones 


projections, 


SUS 
Careful study of actual service fail- 
ures is instructive. One interesting ex 





ample is the landing gear torque mem- 
ber shown in Fig. 9, a number of which 
failed in service from impact loads after 
several hundred hours. These failures 
were caused by a combination of sev- 
eral factors: Below standard quality 
steel with high carbon content, much 
higher heat-treatment than specified, a 
groove with a sharp radius which was 
slightly undercut in machining, and a 
small radius at A, the juncture of the 
tubular section and the heavy flat por- 
tion of the member. Initial failure was 
at A where the worst stress concentra- 
tion occurred. The part might not have 
given trouble had the material and 
workmanship been satisfactory, but it 
was sufficiently sensitive because of the 
notch conditions for the improper ma- 
terial to produce failure. 

Another example shown in Figs. 10 
and 11 is equally informative. The part 
is a large machined aluminum alloy 
bearing with husky 
high, tangential, compression load. Dur 
test, 
curred at the base of the lugs because 


lugs carrying a 


ing static premature failure oc- 
of a combination of a highly stressed 
sharp edge (the included angle at A 
LO deg.) 
radius at B. Any 
which is at the 


surfaces, would be apt to start a failure. 


and an inadequate 
slight nick at 4, 
intersection of three 


is about 


The stress concentration produced at 
B illustrates the importance of observ- 
ing a proper proportion in deciding on 
Had it been possible to use a 
at the base of the heavy 


a radius. 
l5 in. radius 
lugs instead of 1/16 in. failure might 
have been avoided. 

A further interesting cause of stress 
this 


was a 


concentration is connected with 


part. Passing through hole ( 


Fig. 9—Landing gear torque member which failed in 


service from impact loads after several hundred hours. 








large heat-treated steel pin subjected to 
severe shear load. In the original de- 
sign this bolt was kept from rotating by 
a screw at D passing through the bolt. 
As a result of pounding, the hole C 
elongated slightly and permitted bend- 
ing in the pin. When this action pro- 
gressed to the hole in the pin, failure 
occurred in fatigue from the stress con- 
centration produced by the hole. In 
this design the stress concentration fac- 
tor would be about 2.0. The remedy 
was to use a bolt, smaller in diameter 
than the original pin, and passing 
through a heavy steel bushing pressed 
in the lug to reduce the bending. Heavy 
tensile induced by tightening 
the nut, eliminated the large stress fluc- 


tuation from bending which is so harm- 
ful in fatigue. 

WHAT STRESS RAISERS. 
The to do 


stress raisers is to maintain a vigilant 
lookout for them both in design and 


inspection work, and eliminate or mini- 


stresses, 


Do ABOUT 


effective 


ro 


most thing about 


mize them promptly wherever possible. 
The extremely serious effect which they 
effect that 


tastrophic as a major 


can have, an can be as ca- 
structural error, 
emphasizes the importance of detail de- 


The remedy that can most fre- 


sign, 


quently and readily he applied is use 
of a suitable radius or fillet in place of a 
In determining a proper 
should be 
to the size of the part, and radii should 


in general be proportional to the size. 


sharp corner. 


radius, consideration given 


In one design, a 1/16 in. radius may be 
sufficient; while in another, because of 
effect. a be 
necessarv. 

Other governing the 
proper radius are: Sensitivity of a ma- 
terial to notch effect, the magnitude of 
the the amount of fatigue or 
vibration to the part will be 
subjected, and the general importance 
or critical nature of the part. 

Sometimes space considerations pre- 


size l or 2 in. radius may 


considerations 


stress, 


which 


vent the use of a proper size external 
fillet. In such instances, good results 
can often be obtained by undercutting 
the part to secure a large enough radius, 
even though the undercutting reduces 
the cross-section. 

When the critical part of a bolt is at 
the end of the thread, undercutting the 
threads by reducing the shank diameter 
to less than the root diameter will im 
this This expedient, 
of course, is resorted to only in critical 


cases 


prove condition. 
Major changes in cross-section 
of highly stressed members should be 
made gradually. Even with a 
radius, the change can be too abrupt. 

Square keyways and square holes 
should never be used at highly stressed 
points. 

Rivet 
studied 


large 


should be 


realization 


and bolt 
carefully 


patterns 
with the 
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that they may represent a large cross- 
sectional change and hence high stress 
concentrations in adjacent material. 

If a hole is necessary for a bolt or 
lubricator fitting in a critical section 
of a forging, casting, or welded assem- 
bly, additional local material in the 
form of a boss should be provided. 

Errors in machining which result in 
sharp corners can serious. Fre- 
quently, such stress raisers can be 
eliminated by a simple rework. 

In highly stressed parts, especially 
those subject to fatigue, care must be 
exercised in specifying the finish, since 
an ordinary machine finish might pro- 
duce certain failure. 

In a critical section where it is known 


that a stress concentration exists but 


be 


Figs. 10 and 11—Two views of a large 


cannot be avoided, shot peening may 
prevent incipient failure by ind cing 
compressive stresses in the surface, 
Similarly, if a bolt or oil hole has t 
be located at a critical section, com. 
pressive stresses can be put into the 
surface by peening the circumference of 
the hole and the adjacent area with à 
suitable hammer or tool. 

In summary, it is evident that con. 
siderable judgment is required in de. 
termining how far to go in eliminating 
stress raisers and what changes ar 
necessary to eliminate them suff. 
ciently reduce their severity. The pur. 
of this article is not to create 


OI 


pose 


undue alarm but rather to bring about 
an understanding of stress raisers and 
a healthy respect for them. 


> aluminum alloy bearing with lugs carry 


ing a high tangential, compression load. This part failed prematurely at the 


base of the lugs during a static test. 
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Drill stock 


Hydraulic type flash-butt welder equipped wih standard horizontal clamping 
fixture. Shank end of welded drill conforms to cross-section of blank end. 


Flash-Butt Welded Joints 


Their Design and Properties —I 


J. J. RILEY 


Welding Engineer, The Taylor-Winfield Corporation 


Basic principles in designing flash-butt welded joints are discussed and 


illustrated as they apply both to parts in which design stresses are criti- 


cal and for which optimum welding procedures have been developed, 


and to parts in which deviation from standard design practice is possible. 


LASH-BUTT WELDING is one 
of the processes included by the 
general term “resistance weld- 
id is employed to join metals 
butt joint. The heat for weld- 
ibtained by flashing or burning 
irt of the metal in a characteris- 
king action across the edges to 
led together. Welds are made 
ing the heated pieces together. 
ages of this process are high 


speed, little or no preparation of parts 
for welding, and the fact that ultimate 
tensile strength of a flash weld is nor- 
mally equal to that of the parent metal. 
Applications are restricted to identical 
or nearly identical sections at the joint. 

There are four fundamental design 
principles to be observed in flash-butt 
welding: 

(1) Parts must be shaped so that 
both pieces will attain the same degree 
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of plasticity and depth of plastic zone 
during flashing action and hence weld 
properly during the forging action. 
This characteristic is generally desig- 
nated as attaining an even or good 
heat balance. It is for this reason that 
it is necessary to weld sections of nearly 
identical shape and size. 

(2) The design must take into ac- 
count the metallurgical changes that 
occur as the result of all welding 
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Extension prevents uneven heat 

. P" * 
balance. length is initial extension" 
n table on page 575 


Solid -~» 
1 
We/d 

Good Design 


Fven heat 
balance 


Plate con- 
ducts heat 
rapidly 
away from 
weld sur- 
faces 


Plate 


" 


Weld 


i | 





Poor Design 
Poor heat 
balance 


FIG. 1 


Back-up, blocks 


Poor Design Curvature results in 
non-uniform forging in weld area / 

f upset force 
because reactive forces are asken — 
to foraging force 


--Flectrode 


Poor Desig 


yf orm 


Fig. 1 


Solid section joined to solid section. 


Fig. 2—Tube joined to solid section and typical aircraft 
structural parts of this type made of tubing and forgings. 
Two tubes having same inside diameter but different out- 
side diameters make same general type of joint. If diame- 
; "m 9 
ters are unbalanced more than recommended in Fig. 7, 


larger tube is machined to match smaller. 


Fig. 3—Plate 


This is practical when part thicknesses differ no more 


joined to tube of equal wall thickness. 


than is recommended in Fig. 7. If difference is too great 


another operation can be used to match the two sections 


within recommended maximum deviation. 


Fig. 4—In welding a ring or cylinder having a large ratio 
of circumference to thickness (150 to 1), it is customary 
This re- 


duces die maintenance and allows interchangeability of 


to straighten a section long enough for clamps. 
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[= 


Center line of 
upset force 


Good Design Uniform forging re 
sults because resisting force rs 
parallel to axis of piece and to 


Solid round absorbs heat more rapidly than tube 
! making 1! impossible for. bofh preces fo reach 
| eguivalent plasticity for welding 


T 


Weld 
Good Design 


FIG.2 


Extension of same cross 
section as tube balances he 
length is "initial extension 
in table on page 576 
Weld 


Poor Design 


Plate 


Weld Weld 


Unsatistactory 


Poor Design Good Design 


Direction of upsetting 
force 


Weld 


Angle À must be greater than 
good joint design. Poor fusior 


Solid Compact Section 


Direction of upsetting 


minimum 


atisfactory design in sections where lengt! 
of yornt, W, 1s at least 20 t. Defect at Belin 


Thin Rectangular Sections 


ated by removing metal fo 


electrodes. Rings or cylinders are made circular after 


welding the ends or edges together. 
Fig. 5—Multiple flash-butt welds between elements of 
same thickness, but not necessarily same area. are practi- 
cal if areas vary less than 5 to 1. as indicated by welder 
settings in table on page 576. Data in table on page 575 
show different welder settings recommended for each weld 
in the poor design shown here. Compromise selection les- 
sens over-all weld quality. Normally the welding of two sets 
of pieces simultaneously is not recommended unless pieces 


are of same section and can be aligned independently. 


Fig. 6—Angle welds have inherently less than optimum 


quality since line of application of upset force is nol 
However. flat rec 


parts 


parallel to center line of work pieces. 
tangular sections are often joined at 90 deg. In 


of triangular section with a small apex angle at B. metal 


must be removed if the joint is io be highly stressed. 
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Air hardenable steels are 
normally harder in the weld zone than 
in the normalized parent metal. The 
copper dies, which hold the parts while 
welding, and the metal behind the 
welding surfaces of the parts serve as 
cooling agents. Any additional strength 
given to a part by cold working before 
welding will be altered and often de- 
stroved in welding. 

i) Parts must be designed so that 
the forging force exerted by the welder 
is resisted in the work pieces by forces 
that are parallel to the axis of the work- 


DI esses, 


pieces and to the direction of the welder 
forging force. 

(4) welded must be 
of such shape that they can be held 
in alignment by the clamping dies dur- 
ing the forging action. This implies 
sufficient clamping area to allow ap- 

the clamping 
parts of such shape that 


Sections to be 


plication of 
and 


necessary 
lores 
the reactive resistive forces do not tend 
to destroy alignment during the forging 
operation, 

In order to clarify the principles of 
design. a number of basic applications 
are illustrated in Figs. 1 to 6. Poor 
design that the parts 
are necessarily not weldable. but rather 
that the welded either not 
possess high weld quality or that con- 
sistency in production will be impaired. 
Good design implies that the best weld 
quality in production 


does not mean 


joint. will 


and consistency 
result. 

Ihe welding of rings or cylinders. as 
in | l. is not possible in all ‘sizes 
T e the the ring 
shunts welder current, thus reducing the 


will 


closed side of 
power crossing the flashing gap. If 
the rcumference of the ring is less 
than 25 times the thickness of the sec- 
tion, the shunted power is so great that 
it is difficult to maintain flashing ac- 


Weld-.- 





t2 must nof exceed f, 


3 i Sections 








by more than /5 percent 


í degree of sectional unbalance is permissible in flash-butt welding. 


tion and the closed side of the ring 
probably will burn through. 

The closed side of the ring also offers 
mechanical the normal 
upsetting force. The forces for forg- 
ing and bending the ring are exerted 
through the clamping fixtures and dies. 
When rings are welded, the closed side 
is heated and expands. It is not advis- 
able to the ring completely 
around the circumference because ex- 
pansion must cause slippage in the 
dies. In special instances, however. 
when the material is burned away at 
least as rapidly as the ring expands. 
it is possible to use this type of clamp- 
ing mechanism. Another effect of heat- 


ing the closed side is to alter the metal- 


resistance to 


clamp 


lurgical condition of the ring after 
welding. 
Careful analysis should be under. 


taken to make certain that there is no 
with adequate clamping 
Successful welding of 
rings depends on the ability of the 
clamping mechanism to hold the ends 


interference 
mechanisms. 


in place without slippage during the 
forging action. 

Angle welds in both solid compact 
sections and thin rectangular sections, 
shown in Fig. 6. have inherently less 
than optimum quality. since the line of 
application of upset force is not parallel 
to the center line of the work pieces. 
the work 
forging action is a normal consequence 


Slippage of pieces during 
unless the clamping mechanism and 
back-up fixtures are properly designed 
and the two work pieces are carefully 
aligned. The minimum included angle 
for the joint in solid compact sections 
is 150 deg. and in thin rectangular sec- 
tions is 90 degrees. 

In angle welds lack of cold metal 
back of the hot metal at PB in Fig. 6 pre- 
vents adequate forging 


pressure being 


— 
Fi G. 7 Weld 
d2 must not exceed d; by more than /5 percent 

— 
Fig, 
that 
mended 
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Flat Sheets 


Mr may be several times W, 
less than 15 percent greater than t 
Poor weld guality at points A” rs 
rypical in this type of joint 


the area at B because 
the thin section at that point bends, 
as shown by part number 4 in Fig. 6. 
This makes it inadvisable to 
angle joint when this section is sub- 
jected to high stresses in 


developed in 


use an 


tension or 
To safeguard against stress 
concentration at light and medium loads 
the poorly fused material at B should 
be removed as indicated. When thin 
rectangular sections are joined at an 
angle, little heat flows beyond the weld- 
ing surfaces because welding time is 
short. However, in thin sections a deep 
zone of plasticity is not necessary. 


torsion. 


Sectional Unbalance 


\ degree of sectional unbalance, as 


shown in Fig. 7. is permissible in flash- 


butt welding. These unbalances are 
sometimes made necessary by design 
considerations, such as when joining 
two members that must be in exact 
alignment. One piece is then made 


with sufficient diameter to permit sub- 
sequent machining. thereby correcting 
diameter variations and alignment tol- 
erances in welding. 

If a tube is welded to a forging for 


example, as in Fig. 2. 


the forging wall 
can be approximately 10 percent thicker 
than the tubing wall. In setting up for 
the thickness is dis- 


tributed equallv around the circumfer- 


welding. excess 


ence. After welding. the assembly is 
machined until the forging surface coin 
cides with the tubing surface. Normal 
tolerances of misalignment and dimen 
sions are thereby corrected. 

in wall thickness of more 
10 percent at any point around 


Variation 
than 
a tube weld seriously hinders consistent 
weld quality. 
weld plane to form at an angle with 


Such variation causes the 


the center line of the work-pieces be- 

















t2 bemg 


Permissible sectional unbalances indicate 
lash-butt. welding of most materials is not so sensitive that a deviation of plus or minus 5 percent from recom- 


values of process factors causes objectional raria tions in physical properties of welds. 
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Table I—Flash-Butt Welding Upset Forces for Different Steels 


(Heat attained by flashing only) 





Forces are related to the temperature gradient of work-pieces in the 
plastic zone and to compressive strengths of steels at these temperatures. 





Low Forging Strength Steels 
10,000 Ib. per sq. in. of weld area 


SAE steels such as 1020, 1112, X1120, 
X1315. Cor-Ten, Sil-Ten, NAX9115, Yo- 
loy, Cromansil, Republic RDS, and 
others. 








High Forging Strength Steels 
25.000 Ib. per sq. in. of weld area 


SAE X-4340, SAE 4640, stainless iron (12 
percent chrome type), stainless steels of 
18-8 and cutlery types, high speed steel, 
Sil-chrome, special tool, die and austen- 
itic valve stem steels. 





Medium Forging Strength Steels 
15.000 Ib. per sq. in. of weld area 


SAE steels such as 1045, 1065, 1335, 3135, 
4130, 4140. 

NE steels such as 8640, 8442, 9440, 9540, 
9640, and others. 








Extra High Forging Strength Steels 
35.000 Ib. per sq. in. of weld area. 





This class is typified by all steels having 
extra high compressive strength at ele- 
vated temperatures. 


cause of the differences in plasticity. 
allowances for hollow 
and solid shown in the 
tables on pages 575 and 576. These 
tables apply to welds made in an auto- 
welder without 
controlled 


Dimensional 


seclions are 


matically controlled 
preheating A manually 
welder starts the flashing action more 
easily than the automatic machine and 
uses less material in making a weld. 
Material loss is also reduced by pre- 
heating. However, since it is difficult to 
attain consistent high weld quality and 
high production with either manual con- 
trols or preheating, neither procedure 
IS recommended. 

The tables on pages 575 and 576 are 
a composite of data submitted by a 
number of large fabricators of flash-butt 
welded Within the limita- 
tions of a general chart applying to the 
welding of several types of steels, re- 
This should not be 
construed to mean that deviations from 
suggested design values will not pro- 
duce high quality welds, since some 


structures. 


sults are excellent. 


Sheet Thickness, Inches 








30 40 50 


20 


Fig. 8—Recommended maximum joint lengths in flash-butt 
welded flat sheets of different thicknesses. 
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60 
Sheet Width or Joint Length, Inches 


fabricators have successfully used chal- 
lenging values. However, compliance 
with cl values will produce good 
welds and caution should be used when 
deviation is necessary. 

The use of the finished product nor- 
mally determines the permissible de- 
gree of deviation from good joint de- 
sign. Parts used in aircraft structures 
are carefully designed and welds are 
closely controlled to assure high and 
consistent weld strength. Other parts, 
however, have been made with joints 
more like the poor than the good de- 
signs. These joints have proved them- 
selves in specific applications. Low 
carbon steel is more readily welded than 
low alloy stecls and hence successful 
joints of poor design are usually con- 
fined to mild steel. When low alloy 
steels are used in structures, the proba- 
bility of using high stresses necessi- 
tates the best welding design condi- 
tions so that highest physical proper- 
ties will be consistently retained. 
Experience shows that it is advisable 


to use different upset forces for differ. 
ent types of steel, as indicated in Table 
I. The standard joint design may have 
to be altered if a different type of stel 
is used. If the steel is changed to a 
type that requires greater forging pres 
sure, the capacity of the welding ma- 
chine may not be large enough to exert 
the required pressure. 

The welding of all combinations of 
joint length and thickness is not prac- 
tical and some combinations are im. 
possible to weld. Some shapes do not 
possess enough inherent rigidity for a 
normal welding operation. Fig. 8 gives 
maximum ratios of joint length to sheet 
thickness that have proved successful 
in a large number of production jobs. 

A high quality weld depends on the 
butted pieces remaining in alignment 
during the entire forging action. The 
welding edge of a sheet must be held 
by the welder dies in the plane of the 
sheet, that is without ridges or bends 
resulting from shearing or other previ- 
ous production operation. If the edges 
are bent one sheet will slip over the 
other, instead of upsetting and forging 
together. Slippage is generally con- 
fined to local points along the welding 
edge, which points of poor 
fusion. Subsequent cold work to re 
duce the thickness of the sheet would 
cause weld failure. 

When the diameter of a tube is too 
large in relation to wall thickness, the 
clamping dies deform the tube to such 
an extent that a weld is often aligned 
on only 75 percent of the circumfer- 
ence and grossly misaligned in the re 
mainder. Fig. 9 gives workable com- 
binations of wall thickness and diame- 
ter for tubing. 

It is possible to weld combinations 
that are not recommended but it is well 
to follow recommendations with "run. 
of-the-mill" parts, considering prepara 
tion, die and welder maintenance, and 
shifts in operator personnel. 


become 


(To be concluded in the next issue) 








Inches 








Wall Thickness, 





70 80 






















Diameter, Inches 





Fig. 9—Recommended maximum diameters of flash-butt 
welded tubing of different wall thicknesses. 
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Martempering Steel 
Limitations of Hardness Penetration 


B. F. SHEPHERD 
Chief Metallurgist, Ingersoll Rand Company 


Last month the author discussed the fundamental considerations and some 


of the physical advantages of the martempering treatment. This article in- 


cludes data on hardness penetration and analyzes the use of the Jominy test. 


ARTEMPERING, the  heat- 
LV treating process which uses 
the mechanism of martensite 


to harden steel without im- 
internal stresses on the metal, 
allows temperature equalization to take 
place throughout the steel part before 


formation 


posing 


t undergoes any modificational change. 


\ustenite. the high temperature modifi- 
cation of steel, is comparatively long- 
Live at about 400 dee. F. Therefore, 
the heavy stresses produced when steel 


is cooled suddenly from high tempera- 
tures in quenching, can be 
by holding it in this 
intil any temperature 
appeared. When the 
cooled in air, 


eliminated 
critical range 
gradient has dis- 
part is 
this procedure 
homogeneous martensitic 
free from microcracks, mak- 
part more impact resistant. 
Complicated parts which in the past 
required a rather involved heat-treating 
procedure, when martempered offer 
good mechanical characteristics. 

Ihe new 
slightly 


subse- 
quently 
produces a 
condition, 


ing the 


constitutes a 
quench than oil- 
hardening. a slightly more 
hardenable steel is usually chosen. In 
parts which must be hardened through, 


process 
less drastic 
Therefore 


200,000 
| NE - 8630 


180,000 


Critical bar | 
dia. of heat: 


tested. 


160,000 
40,000 HK | 
20,000 


0,000 


Spread 

of critical 

bar dia. of ++ 

7 heats -9tests | 
| 


strength and yield point ~- Ib. per sq in 


0,000 


Tensile 


I 2 3 4 5 
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the maximum combination of mechani- 
cal properties can only be obtained, if 
they have a hardened structure of not 
less than 50 percent martensite, the 
“critical hardness,” in the center, see 
Fig. This concept is, however, sub- 
ject of much discussion and controversy. 

The effect of the critical bar diame- 
ter illustrated in Fig. 2 by some 
Iron and Steel Institute figures on 


various heats of 
steels quenched in oil. 
factor 


Rockwell C 


Hardness 


ref. A |.S.l. sheet nos. 39- 75-131 


Tested on standard 

| O0505in bars taken 
| from midway position 
above lin. rd. All tests 
drawn at IOOO* F. 


| critical 
hardness. 





in heat-treatment 


| | | | 
Maximum hardness obtainable 
(Burns, Moore & Archer 


+ 


8630, 8739, and 8949 
Mass is the one 


which cannot 


Critical hardness for 


50% mortensite 


| ( Grossman ) 


Minimum as quenched 
hardness for obtaining 


| best proper ties after 


f 
| 
| 
| 


OlO 020 


tempering (Boegehold ) 


$ t $ $ $ + 
f 


030 040 050 


Percent Carbon 





NE-8739 | 


ref. AJS.I. sheet nos. 27-77-135 


Spread of 
critical bar —— 
dia. of 5 heats | 
9 tests. 


Critical 


bar dia. 

of heat 

tested. 
| 


| 


Oil quench 
1525°F 0.41% C 
Rc= 45.5 critical 
hardness | — 


Tested on standard 0.505 in. 
—|bars taken from midway position 
labove lin. rd. All tests drawn at 


llO00* F 





2 3 4 5 
Size round treated, in 


060 a7” 


be modified. It markedly affects the 
cooling rate, the action of the coolant 
and thereby the rate of transforma- 
tion and the final The NE 
8630 heats had a critical bar diameter 
range from 0.70 to 1.10 in. and 8739 
from 1.15 to 1.80 in. These materials 
should not be used in larger sizes or a 
considerable drop in tensile strength 
and vield limit can be expected. Steels 
NE 8949 have such hardenability that 
a 5-in. round develops practically the 
same physical properties as the smaller 


structure. 


Fig. 1—Critical hardness 
required after hardening 
to obtain optimum  me- 
chanical properties after 
tempering. 





Fig. 2—Influence of mass 
effect and critical bar di- 
ameter upon yield point 
and tensile strength of NE 
8630, 8739, 8949, 







Boon 
Oil quench 
1500* F 
0.49%C 

| Rc* 48.5 
| critical 
hardness. 


t— y + 


_| NE- 8949 
ref. A1S.I. sheet nos.29- 5291| 
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Tested on standard O. 505 | | 
- |in. bars taken from midway | 
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Fig. 3—Correlation between end- 
quench hardenability with critical bar 


diameter for various quenching me- Carbon 


dia. Average hardenability developed 020 030 0.40 050 
from 13 tests of 8 heats of NE 8630 
with 0.29 €, 0.82 Mn, 0.50 Ni, 0.52 
Cr, 0.21 Mo of grain size 7. quenched 


1.550 deg. F. 





from 





Figs. 4 and 5—Influence of cooling 





rate upon as-hardened structure and 


physical properties, Fig. 4 gives critical 









bar diameters from Jominy curves. 
Fig. 5 relates these values to practical 
test results on %4-in. rounds quenched 


in 10 percent brine, in oil, and in salt 


at 400 deg. F. and air cooled. 


hardness C scale 







o 

sections Alloy content I5 definitely x 

R i i I o 

wasted when this material is used in o 

i i a 
thé smaller SIZES. 


lominy testing is a method of quench 


In 


g that produces a high cooling rate 


on one end of a heated test bar. which 


rates will not develop maximu: 
mechical properties, either “as hard 
ened” or “as tempered.” The specia 
graph, Fig. 3 gives the critical bar di- 
ameter, based on Grossman’s critica 
hardness figures for alloy and carbon 
steel for either oil or water quenches 

The critical hardness obtained 
from the relationship between hardness 
and carbon content. Where this hard- 
ness abscissa meets the Jominy curve 
of the steel tested, that cooling rate is 
located which will produce the critical 
hardness. The intersection with the 
center cooling rate curve for either oil 
or water quench determines the diame- 
ter of that bar which will just harden 
in the center to the critial hardness. 
As the center cooling rate of a bar of 
this diameter is critical, its size should 
not be exceeded, otherwise maximum 
physical properties will not be reached. 
In the example the critical bar diame- 
ter is 0.85 in. for NE 8630, 0.29 per- 
cent C, quenched in oil. 

The four steels discussed in graphs, 
Figs. 4 and 5, illustrate the role of the 
quenching medium, water, oil or salt, 
as a mere means of obtaining a cooling 
rate to control the transformation. Four 
different steels are used with 0.30 to 
0.48 percent carbon. As the Jominy 
curves in Fig. 4 show, 9440 has greater 
than 9445 


is 


hardenability because the 
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Cooling rate deg F. per second at 1300 deg 
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2 4 4 567 8910 |2 14 I618 20 24 X2 
tests usually taken 1/16 in. apart | FIG.4 s ‘ 

Jominy test results. plotted either | Distance from water cooled end - sixteenths of in 
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cal value. From there on it may be LNE-9430 0.30 099 0018 0023 045 030 038 012 6-7 1650* 1550" 


——————————————— Á 


AucusT, 1945 


PRODUCT ENGINEERING 

















































3 









—-— 






SIE. 








hata LP UBND ar ac re Sc CEST OR EE PB EE REED 


— 





ee ve 















| B 
l E 
Da 
H 
jl E 
iE 
1 A 
i. a 
e- ; 
À 
r- E 
ES 
ES 
le 
It, 1 
ig 


ite Biante nn abe 2 a 


A 


E 









lominy Hardenability : 
1.550 deg. F. Quench 





Diameter, in. 
Area, sq. in. 





0.505 
0.200 












Gage, in. 9 
Ult. tensile, lb. per sq. in. . 211,500 
Elongation, percent 9.0 

, . 
Reduction of area, percent 27.8 









Rockwell C at'center 


44 












In. from Quenched End 
Hardness, Rockwell € ................ 50 


0.357 
0.100 


1.4 
221,000 
12.9 
14.9 
16.5 








0.253 
0.050 
1.0 
230,000 
18.0 
51.8 


41.5 











Samples. were soaked at 1,550 deg. F. for 30 min., quenched in salt at 500 deg. F., 


air cooled. Magnification, 1,000. 





Fig. 6—lInfluence of free ferrite on physical properties and structure of NE 8700 (0.27 €. 1.01 Mn. 0.015 P. 0.008 S. 
C 


0.26 Si, 0.58 Cr, 0.56 Ni, 0.26 percent Mo), with No. 5 ASTM grain size, Rockwell 


ier alloy content makes more effec- 
tive use of the lower carbon and pro- 
duces higher hardness with the same 


cooling rate. Evaluated they give crit- 
ical bar diameters of 0.8, 0.95, 1.5 and 


1.6 in. when quenched in oil. 


Io bring the salt bath quench of 
martempering in a relation to brine and 


oil quenching, ?4-in. rounds of the four 
steels were quenched in these media. 
[he “as-hardened” center hardness was 
pi tted 


hardness. 


in Fig. 5 against the critical 
While water-quenched 9430 
leveloped a hardness well above critical, 
he specimen quenched in oil was on the 
orden line. The cooling rate of the 
sufh- 


empered specimen was not 


ciently rapid to prevent transformation. 
much less 
than the critical hardness. For 9440 and 


9445 steels, all quenches, brine, oil and 


Hardness obtained was very 


salt bath are adequate to give a hard- 
ness well above the critical. In the in- 
this 


section well below the critical bar diam- 


tensively hardening 9540 used in 
eter of 4.6 in., quenching in salt pro- 
duces a hardness approaching that of 
brine quenching. 

NE 9430 was tempered at 950 deg. F. 
Rockwell C 31, and normal 
strength, yield point, elongation and re- 
duction of area for that particular hard- 
ness. The deficiency of martensite in the 
quenched structure has a definite effect 


to get 
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temperature and hardness | 
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10.5 


is the critical hardness. 


on the physical properties of the oil 
quenched specimen. This is even more 
pronounced in the martempered piece. 

In NE 9440 and 9445 Rockwell C 30 
is obtained with an 1.100 deg. F. draw 
and the tensile strength, elongation and 
reduction are approximately the same 
for brine, oil or salt. The proportional 
limit and yield point for both the oil 
and the salt quenched pieces reflect the 
lower as-quenched hardness. In the 
9510 steel the tempering temperature 
was increased by 25 deg. F. to get Rock 
well C 30. as the higher the percentage 
of martensite “as-hardened,” the higher 
the tempering temperature required for 
As long as the 


is exceeded. no 


anv desired hardness. 


minimum cooling rate 
matter what quenching medium is used. 
a definite percentage of martensite will 
be produced. In this test, equivalent 
phvsical properties have been obtained 
by salt quenches with the same mass 
and a minimum of stress compared with 
intensive oil or brine 


the much more 


quenches, provided an adjustment was 
made for hardenability. 
The effect of residual 


not become apparent in this series of 


stresses does 
tensile tests, because tempering to Rock- 
well C 30 reduces internal stresses and 
neutralizes the harmful effects of micro- 
cracks or internal notches. Micro cracks 
become increasingly dangerous at higher 
hardness levels. 

No martensite stronger 


grain is any 


than the surrounding constituent. Free 
ferrite, distributed in the 
lowers the physical properties. In Fig. 
6 are three sections of relative areas 
one, one-half and one-quarter. Speci- 
mens were quenched in salt at 500 deg. 
F. In the first section free ferrite is 
present, but the physical properties are 
quite normal. The smaller section in- 
creases the cooling rate and reduces the 
amount of ferrite in the structure. In 
one-fourth the pre- 
cipitation of ferrite is prevented, the ten- 
sile strength materially increased and 
elongation and reduction of area are 
doubled, as the “as-hardened” hardness 
increases. 


martensite, 


cross-section, the 
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NEW DESIGNS 


of Present and Postwar Produets 


— T 


ra 


———— 


eep Redesigned for Civilian Use 


[HE pPosTWAR JEEP which closely resembles the standard transmission, the axle and transfer case are changed to 
military Jeep. also built by Willys-Overland Motors, Incor- meet civilian requirements. Thus, the ratios furnished 
porated, combines the outstanding design of the military give maximum range of speeds for farm use from 2% to 


vehicle with special refinements developed for farm, factory, 1.9 m.p.h. and also permit road speeds of 60 m.p.h. Steer 
oil-field, lumber camp and many other peacetime uses. Cer- ing gear linkage is changed and improved shock absorbers 


tain design changes were necessary to adapt the military are installed to give better handling and riding qualities 
vehicle to postwar civilian use. Most important of these Clutch is larger in size to handle the heavy starting loads 
s the addition of a special power take-off which is adaptable found in farm operation. The new design of body includes 
for either direct power supply through a splined shaft, a a quickly removable tail gate, front and rear tops and a 
multiple V-belt drive or a belt pulley drive. Up to 32 hp. is large tool box. Seven-inch sealed beam headlights meet legal 
available with belt drive. Gear ratios in a new larger requirements. Cooling capacity has been increased, 
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B Chassis frame has been redesigned. Rigidity is increased 
by reinforcements added to the side rails and to the 
and rear members. Such additional stiffness is necessary to 


"mc 


Governor 
Bracket 
Mounting 





| 
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.Contro/ fever _ 
Governor —— 
789 








V- beit 


Drive 
pulley 





E | aii . . è 
Stee: ing-linkage redesign improves ease 


ot handling and allows safe operation of the 
Jee] harp turns. The cross steering ar- 
rang t has the intermediate steering 
; "rm ted at a bracket welded to the 


tront-chassis frame cross‘member. 
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Carburetor 


PRESENT 





AND POSTWAR PRODUCT DESIGNS 


BRR PRE ee 


Hand-brake 


Heavy duty a/r-cleaner 


Rear 
shock 
absorbers 


Jig 


n d ta ti aa 


takeoff 


* 


— 


absorb the heavy loads imposed when the vehicle is used for 
draw-bar work. Aircraft-type shock absorbers are mounted on 
both front and rear wheels as standard equipment. 


front 






Governor regulates engine speeds be- 
tween limits of 1,000 to 2,600 r.p.m. in 
steps of 200 r.p.m. Mounted on a 
bracket, attached to the cylinder head 


studs, it is V-belt driven from the en- 


| Governor | 
Ny Mounted on 
Bracket 


throttle gine crankshaft. Governor control is 
through a spring-loaded lever, and a 


push-pull control handle located on the 
instrument panel. For constant-speed 
farm operation the governor is set for 
the desired speed and the engine throt- 
tle placed in wide-open position. For 
normal driving the control is declutched 
and the governor is inoperative. 


Governor throttle 
contro/ 


(continued on next page) 











Steering gear 


Intermediate 
steering arm 
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Jeep Redesigned for Civilian Use (continued) 


Shift lever 


Drive shaft 


TOP VIEW 
Spline shaft 


! Speed and rotation 
Universal joints changing vnit 


Chassis frame rear 
cross member 


Power take-off when installed is operated by a shift lever versal joints. Pulley drive when required is bolted to the 


speed and rotation changing unit. Direct drive can be obtained 
a from the 1?& in. dia. splined shaft when the pulley unit is 
splined sleeve. A speed and rotation changing unit, at- removed. The pulley drive will deliver 32 hp. at 3.100 ft 


tached to the chassis rear c! per min. and is suitable for power supply to any device sucl 


located between the two seats. The shift lever connects the 
power take-off to the rear of the transmission through 


oss-member, is connected to the 


shifting device through’ a shaft having two inclosed uni- as an air compressor or a thresher. 


P" Hand brake 
wa er 
Y 
Transfer box 
Shifter levers 


Clutch is of the single-plate, dry-diss 
type, similar in design to that used | 
the military Jeep. but oí larger cap& 
ity. Increased capacity is required 
handle the additional stresses impose? 
in starting under heavy loads encoun! 


ered in farm use. The clutch releas 
Gear shift lever is located on the steering column. Transfer box shifter bearing 


is a sealed, pre-lubricate bal 
levers and power take-off shift lever are placed in easily accessible positions 


bearing. Clutch has two adjustments 
Hand brake lever is conveniently mounted in the center of the instrument panel. for free-pedal play and for pressum 


New seats give greater riding comfort plate finger adjustment. 
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PRESENT AND POSTWAR PRODUCT DESIGNS 


Switching Transformer 


Molded of High-Impact Plastic 


Despite the relatively small number of units needed, engi- 
neers of Budd Induction Heating, Inc., in cooperation with 
plastics engineers at Michigan Molded Plastics, have adopted 


plastic molded parts for switching transformers in induc- 
tion heating machines. Four parts make up the core assem- 
bly of the transformer, and three parts are required in the 
terminal assembly. All seven are molded of high-impact 
phenolic compound. since the switching transformer is 





Durez Plastics € Chemicals, Inc. 


In m 
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operated by air pressure, and there is a slight impact as it 
opens and closes. Costs have been reduced, assembly has 
been simplified, and performance has improved because of 
the low-moisture-absorption property of the material. Despite 
the fact that mold costs were proportionately high on the 
basis of the small number of pieces to be produced from 
each mold, a fifteen to twenty percent over-all saving has 
been achieved through redesign for plastics. 


Cylindrical center portion of the 
has an outside diameter of 
in., an inside diameter of 3% in.. 


core 63% 
and is 
nearly 8 in. high. The piece weighs 7 
lb. Seven flutes 


spaced around the outside circumfer 


about !$ in. deep. 


ence. hold the assembly locking rods in 
Both the 


have corresponding 


position. top and bottom 


pieces locating 
holes molded-in to assure positive, faster 
assembly. The top piece has a shoul- 
dered flange. the top rim having an in- 
side and outside taper. 

High frequency preheating was used 
in production of the large center sec- 
tion, to reduce normal cure time fifteen 
minutes and to dimensional 
stability. the ma- 
terial helped assure that the allowable 
tolerance of 0.010 in. on a 7-in. dimen- 
All parts were 
molds 


improve 
Pre-conditioning of 


sion was not exceeded. 


made in single-unit and pro- 


duced on a 350-ton compression press. 

The bottom section includes an ir- 
regular-shaped well, several radii, and 
varying depths. Machining of this sec- 
tion from a solid block, as originally 
done, required considerable milling. 
Now, the part the mold 
ready for assembly except for the re- 


comes from 


moval of flash or fins. Another example 
of the advantages of molding over ma 
chining is the laminating wedge. Toler- 
—0.003 in. Cut 


ting the piece from a solid bar necessi 


ances in this piece are 


tated numerous milling, shaping, and 
drilling operations. 


Terminal assembly consists ol 
three molded pieces which replace an 
original assembly of five or six pieces. 
High-frequency connections enter into 
the transformer through this terminal 
block assembly. Costly machining op- 
erations were eliminated through the 
use of plastics, and assembly time was 
considerably reduced. 


re 


PRESENT 


AND POSTWAR PRODUCT DESIGNS 


Milling Machine for Cylinder Heads 
Has Electronic and Hydraulic Controls 


DesicNep for milling the circular, partial and dome fins on a 
forged aluminum airplane cylinder head, a single milling 
machine does in two operations the work formerly required 
by four milling machines. Designed by the Sunstrand Ma- 
chine Tool Company, this special machine uses a combina- 


Carn follower 


Cams 


Inclosed for 
operation 


<} Filter 


tion of electronic and hydraulic controls. The fragile cutter 
is kept operating at full load capacity by an automati 
electronic feed. Rate of feed ranges from 6 to 60 in. per min 
with the actual rate depending upon the depth of cut and 
the power required. The work cycle is fully automatic. 


Electronic contro/ 
cabinet 


— I. C. tipped 
milling cutter 

— Forged 
aluminum 


head 


(Left) Cutter feed is hydraulic ani 
controlled by four solenoid-operate¢ 
valves. The control of these valves give 
rapid approach, fast feed, teed 
rapid return and neutral. 


slow 


(Right) Automatic operation !! 
the complicated cycle is accomplished 
electrically and allows no waste move 
ment. The spindle is operated hy 9? 
electronic controlled Thy-mo-trol drive 
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PRESENT 


AND POSTWAR PRODUCT DESIGNS 


Electronic Circuits Control All Feeds 
In New Milling Machine 


ELECTRONIC CONTROL is now applied to all three feed mo- 
tions—spindle head, cross-slide and table—in the No. 4 
vertical milling machine built by the Reed-Prentice Corpora. 
tion. About a year ago this machine-tool concern first 
applied electronic control to the power-down feed. Now all 


three feeds are driven by d.c. motors under electronic con- 
trol which provides an extremely wide range of truly infinite 
feed rates proportional to d.c. motor speeds between 40 and 
2.000 r.p.m.. a 50 to 1 ratio. In addition, the operator can 
change the feed at any point in the machining cycle to suit 
conditions without stopping. Service troubles and expense 
are minimized. When leaks occur in hydraulic systems, it 
may be necessary to remove considerable piping and ma- 
chine elements to get at the source of the trouble. The serv. 
icing of hydraulic systems may require specialists «ine 
hydraulic units are not universally standard. In contrast 
there is little difference among various makes of electronii 
tubes, contactors, relays and other electrical devices required 
in electronic control circuits. Full electronic control oí 
the feed motions has been provided at no more expense than 
for the previous hydraulic circuits. It was not necessary t 


make new patterns for major castings. 


PRODUCT. ENGINEERING Aucust. 194 
























oni 
ired 
| of 


than 


y t 


1 
4 









195 
























































"v i 
Fjeltl control fübes for cross-s/ide \ 
and vertical slide motors 


PRESENT 


Of unitized construction, the electronic-control hook-up 


a.c. 
below 


panel, side by side. 
the other unit controls the cross-slide feed or spindle-head 
feed, through a selector switch mounted on panel. 





AND POSTWAR PRODUCT DESIGNS 


consists of a hinged panel placed inside a hinged steel cover, 
which is dust-tight and which serves as a radiator to dis- 
sipate heat generated by the electrical devices within. A 
blower circulates air within the inclosure. 
tions are made at the rear of the panel. 
to a radio chassis in arrangement. 


Wiring connec- 
The set-up is akin 


The electronic units provide full-wave rectification of the 
power supply, armature control for d.c. motor speeds 
1,330 r.p.m., field control for motor speeds above 


1,330 r.p.m., compensation for armature voltage drop to 
maintain speed of the d.c. feed motors within close limits 
regardless of load fluctuation, dynamic braking from any 
speed to prevent coasting, plus reversing the motors, and 
overload and undervoltage protection. 


Two complete electronic circuits are built into the control 
One unit controls the table feed motor, 
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methods of control are available. The control 
s at the front of the machine. This panel has buttons 
irting, and stopping and jogging the spindle and a 
r switch for cross-slide or vertical-slide feed. Table 
ind the feed of the cross-slide or vertical slide by means 
ntiometers can be preset. Automatic shift from rapid 
to feed is accomplished by trip dogs. Rapid traverse 
red by a.c. motors, rated at 3 hp., with conventional 
control and plugging switches. A clutch 

e d.c. motor from the feed screw when the rapid 
a.c. motor is energized. To provide accurate con- 
eed rates, two groups of controls are placed at the 

s station. Each group consists of a five-position 


disen- 
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lever for feed and rapid traverse in the desired direction, 
using values preset on the operators control panel, and an 
ariplane-type handwheel for variable feeds. The right-hand 
group controls the table motion, the left-hand group the 
cross-slide or vertical slide, according to the selector switch 
The lever at each station drives a five-position 
switch by means of a chain so no mechanism extends inside 
the table. Similarly, the airplane handwheel at each station 
drives a potentiometer through a chain. The potentiometer 
gives the operator exceptionally close regulation of slow 
feeds to table, cross-slide or vertical slide, as the case may 
be, and is independent of the potentiometer setting on the 
Feed wheel and feed lever are interlocked. 


setting. 


control panel. 
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Dielectric 
Heater Unit For 


Heavy Duty Preheating 


A built-in electrode cage, auto- 
matic protection, heavy electrodes and 
long life radial-fin air cooled tubes are 
features of the Heatmaster unit devel- 
oped by the Radio Receptor Company, 
Inc. Capable of heating a 3.3 lb. plas 
tic preform in one min. or a 5 lb. pre- 
form in 90 sec. the machine has elec- 
trodes adjustable to preform size. 


Cyele of operation is started when cover is closed. 
Heating cycle duration is fixed by an adjustable timer 
which opens cover, by operating a solenoid release 
catch, when heating cycle is completed. When cover 
is closed a fluorescent lamp, placed inside the cabinet, 
indicates power on. Lamp is activated by proximity 
to the upper electrode. Lower electrode is adjustable 
by a hand wheel. A scale indicates spacing between 
the electrodes 


Merecury-vapor 3-phase rectifiers supply high volt- 
age d.c. to a push-pull radio-frequency oscillator, Rec- 
tier tube plates are supplied by a separate 3-phase 
transformer. Oscillator tubes are triodes having radial 
copper fins attached to the tube and fitting into a 
ceramic mounting. Cooling of the oscillator tubes is 
accomplished by a double-end blower connected by 


canvas ducts to the ceramic mountings. The blower is 
mounted on vibration dampers. Relay panel carries 
controls for the plate transformer, time-delay for heat- 
ing rectifier tubes and a d.c. overload relay. 
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Plastic Float Has Variable Buoyancy 


Buoyant chamber 
~ 





O- ! oox"m 
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È B D i . 2 p*— 0/66 —9 
ly, Plastics have found a new use in a 0.047°R poe 
qe undas Mt Min, -— 
18- variable buoyancy fishing float designed 2896 6.A-400 
re- and manufactured by the Chapman Finish thread 
C- Float Company. The float is in two Wall thickness 0.060" 
color s—chinese red above the surface AD -— 
of the water and transparent green be- Thermoplastic - cellulose 
E us al r ! 
low the surface of the water. The de- acetate ironsporen! green 
sign allows a fisherman to still-fish or 


cast the float without cutting his line to | 
make the necessary adjustments. This 
is accomplished by a  line-locking 
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Locking spring in 
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HOUSING 





plunger which can be made inactive 
when it is desired to cast the float. 

Five parts make up the float assem- 
bly. The locking plunger and float 
housing are injection-molded cellulose 
acetate parts. The buoyant chamber is 
a standard acetate part supplied by the 





Lust roid Container Company, Inc. Thermoplastic - 
The cork which acts as a seal for the oe Sree 


buoyant chamber is not in itself a per- 
lect water tight seal until the buoyant 
chamber is screwed into the housing. 
The thread used for joining the housing 


and buoyant chamber is a 28 mm., 
Glass Standard Association, 400 finish 


thre Buoyancy of the float is 
hanced by removal of the cork. 


0.028 Music wire 
16 total coils + % 
coil, Close ends. 

Cadmium plate 


LOCKING SPRING 


945 
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Shaping Machine 
Cuts All Gear Teeth 
Simultaneously 


SIMULTANEOUS shaping of all teeth. of à spur or helical gear i 
accomplished in the Shear Speed shaper developed by the Michi 
gan Tool Company to semi-finish gears preparatory to finishing 
by shaving. The gear is reciprocated vertically while the tools 
are held stationary, with the exception of the feed-in at the begin- 
ning of the work stroke, and the relief movement for the return 
stroke. These feed movements are actuated and controlled by 
an adjustable crank, having one revolution to a complete cycle. 


Hardened 

and ground 

slotted head 
⸗ 


(Above) Cutting tools or blades are made of high- 
speed steel. The form of the space between the gear teeth 
is ground on the cutting end of the blade. The body of 
the blade is ground and lapped to a high degree of pre- 
cision. Feed movement of the blades is controlled by an 
angular projection, on the end of the blades, held between 
two conical shaped members. The blades are held in cor- 
rect relation to the gear by a hardened and ground slotted 
head. 


(Right) Gear blank is mounted on a work holding t 


' | NOT oss 
adapter, held by, and working in conjunction with, a —— / mounting 
hydraulic clamping device. This is interlocked with the i ; 


. : : k Cutting 
automatic machine cycle to give a rapid and secure method s 


of holding the gear. Removal of the cutter head is accom- 
plished by loosening eight screws and turning the cutter 
head with a spanner to release the bayonet lock formed by 


the screw heads. 9 SE & 


head —~ 
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PRODUCT ENGINEERING EDITORIAL 


Creative Ideas Don’t Grow in Gutters 


qm TOP EXECUTIVES of an “old line” company were showing their engineering and 

product development department to an engineer. They were hoping he would accept their 
offer of the position of Vice President in Charge of Engifieering made vacant by the retire- 
ment of the aged former chief. 


The engineering and development quarters were on the top floor. The ceiling was the 
whitewashed underside of the roof. Perhaps the view from this third floor was beautiful but 
it was totally obscured by the grimy window panes which also hid from view the foundry cup- 
ola, the dirt from which made it inadvisable to open the windows. The floor was filthy and 
black from years of accumulated grease. Black streaks ran down the walls where incidental 
roof leaks gave rain the opportunity to try vainly a cleaning job that was sorely needed. The 
sluggish movements and stolid expressions of the workers was in keeping with their sur- 
roundings. 


"Gentlemen." said the guest. “It would be impossible for me or any other man to oper- 
ate an engineering department successfully under working conditions such as these. A man’s 
attitude. enthusiasm, thinking and creativeness is affected greatly by his surroundings and 
thereby will be reflected in the qualities of the products he designs. 


“Beauty begets beauty and an atmosphere of cleanliness and sunshine are the pre- 


requisites of inspiring creations. 


“If a man be without dignity, he cannot impart to his works character and dignity. One 
cannot expect a man who is shown little consideration for his working conditions to create prod- 


ucts of beauty and usefulness. Creative ideas and works of art do not grow in gutters.” 


The “old line” directors of the “old line” company listened with attention. They were 
not too old to learn. Upon their promise to allow him to rectify the conditions, the engineer 
accepted the position of Vice President in Charge of Engineering. 


Today that same engineering department has beautifully finished walls and ceilings. clean 
windows. finished floors and bright indirect lighting. The men and women working there 
have undergone a comparable transformation in appearance and demeanor. The corner shelf 
which served as the desk of the development shop foreman has been supplanted by a glass 
inclosed office. Instead of a greased and spotted shirt and overalls, he now wears a white 
collar and business suit. Where he formerly acted the part of a menial, he now bespeaks a 
man of dignity, authority and responsibility. His change in attitude is typical of that of all 


his co-workers. 


The “old line” company has since developed a number of items for its “new line.” And 


in the designs of these new items one sees the reflection of the transformation that took place 


in the engineering department. It is paying dividends. 


— 
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Strength of Brazed Joints 
As Affected by Fit and Finish 


W. H. JONES, Production Design Engineer 


B. W. BUIST, Process Engineer 


Lockheed Aircraft Corporation 


Strength of furnace brazed joints and flow of copper in the joints 


are shown to be affected by surface finish and fit of the joint, which 


should be specified in design of parts to be joined by copper brazing. 


HE quality and strength of fur- 

nace brazed joints are affected by 

fit, finish, and cleanliness of the 
joint surfaces. Investigation of these 
variables for copper brazing indicates 
(1) that the fit hetween members of 
a cylindrical lap joint should lie be- 
tween an interference not greater than 
0.002 in. and a maximum clearance of 
0.0005 in. Metal to metal contact 
should be maintained in all other types 
of lap joints. (2) Surface finishes be- 
tween RMS 20 and RMS. 250 should be 
specified. (3) Joints should be designed 
for a maximum longitudinal flow of 
copper of 2 in. from the point of entry 


I 


massam 


i 


| | 
1 I 


I 
1 





* 0.001 


-/nterference 


within * QOC 
— si — 
@ Average strength | 
© Individual strengths 


to the extremity of the brazed joint. 

The highest average ultimate shear 
strength, 35,000 lb. was 
obtained in test specimens having cylin- 
drical joints with interference fits of 
0.002 and surface finish of RMS 40 to 
RMS 100. However, a greater scat- 
ter in the strengths of individual test 
specimens occurred than in joints hav- 
ing clearances of 0.0005 and 0.002 in. 
An average ultimate shear strength of 
31,100 Ib. per sq. in. was obtained for 
60 cylindrical joints of all three classes 
of fit. The minimum value was 23,800 
lb. per sq. in. which is more than ade- 
quate for joint designs based on a de- 


per sq. in., 


sign allowable of 10,000 lb. per sq. in., 
now used, and on the accepted limita- 
tions on voids. 

The effect of fit is shown graphically 
in Fig. 1. Average shear strength drops 
4,300 lb. per sq. in. in changing from 
the 0.002 in. press fit to a 0.0005 in. 
clearance fit and 3,600 lb. per sq. in 
more in changing from 0.0005 in. to 
0.002 in. clearance fit. These results 
compare favorably with results of two 
previous investigations on similar types 
of specimens. 

A finish of RMS 500 was found to be 
too rough. The copper tended to fol. 
low machine marks around the circum 
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Fig. 1—Ultimate tensile strengths of joints copper brazed in a furnace, showing the 


effect of differences in fit. Surface finish is the same on all test specimens. 
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of cylindrical joints rather than 
to fow longitudinally. All other fin- 
ishes to as fine as RMS 20 were satis- 
factory. Ground or polished surfaces of 
ian RMS 20 were not satisfactory 
in tests because of a lack of wetting 


action. The desired range is, therefore, 
hetween RMS 20 and RMS 250. The 
optimum surface finish could not be de- 
termined in these tests because of un- 


| measured irregularities in internal sur- 
| face finishes. Surfaces ground and sand 
blasted lightly or rubbed with emery 
paper to roughen the surface were also 
| found to be satisfactory. However, sand- 
Í blasted surfaces must be thoroughly 
cleaned before brazing to remove sand 
particles. Irregularities in the surface 
© fnish and improper cleaning before as- 
© sembly are detrimental to proper flow 
in. Bl oí copper regardless of the fit of the 
dta. ME joint. 
B Although a maximum copper flow of 











length of was bonded by 
the copper. The majority of 25 speci- 
mens had a 4.5 to 5 in. copper joint. 
The continuity and length of copper 
flow is not appreciably affected by 
direction of flow, that is, vertically up- 
ward or downward, or horizontally pro- 
vided the fit and surface finish are 
satisfactory. A vertical upward flow of 
154 in. was obtained between flat speci- 
mens of 4130 steel clamped together. 
Somewhat more consistent joints were 
obtained when the joints were “inter- 
nally fed” by placing coils of copper 
filler against joint as shown in Fig. 3. 

No effect on the flow of copper or the 
quality of the joints was observed i 
different compositions of steels except 
high nickel and chromium alloys, stain- 
less steels and Inconel. However, ef- 
fects of fit and surface finish obscured 
any variation there might have been. 
Decarburization of the specimens was 


specimens 





ally only 2 in. is recommended, the mini- considered to be excessive but this con- 

ops mum longitudinal flow of copper ob- dition was expected to be remedied by 

rom tained in tests with 6 in. tubular joints the installation of additional equipment 

in. Bl was approximately 3 in. for the rough- for controlling the moisture content of 

in. Bl est suríace and loosest fit. On a num- the atmosphere in the furnace. 

. to B ber of tubular specimens having better Preliminary tests showed that the 

uls BE surface finish and fit, the whole 6 in. physical properties of “as brazed” ma- 
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Fig. 2 — Brazed joint specimen used for determining shear strength. 
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Fig. 5 — Macrophotograph of a frac- 
tured brazed joint. 
thickness of copper adhered to the 
reamed surface, left, than to the other 
surface having an RMS 500 finish. 


A more uniform 


terial, which has been subjected to a 
temperature of 2,050 deg. F., are com- 
parable or better than those of normal- 
ized material, not brazed. Better physi- 
cal properties can be obtained by 
heat-treatment in the “as-brazed” con- 
dition without intermediate normalizing. 

Yet to be determined are the effects 
of thickness of 4130 steel on physical 
properties in the “as brazed” condi- 
tion, the effects of time in the brazing 
furnace on physical properties of the 
steel, the fatigue properties of furnace 
brazed joints, and the permissible 
amount and location of voids in furnace 
brazed joints. Fewer small voids oc- 
curred in specimens with 0.0005 in. 
clearance fit than in specimens with the 
press fit and larger clearance fit. 


RMS RMS RMS 


220 g 
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X 
-7 Copper well 


FIG. 4 


reservoir-fed" and *'internally-fed" joints having approximately 
clearance fit. Fig. 4 — Vertical flow of copper was determined in flat surface joints held in contact by bolts. 
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Analysis of Gear Tooth Contact 
By Line of Action Drawings 


FRED BOHLE 
Chief Engineer, Illinois Tool Works 


Line of action drawings based on actual machine processes and tools used 








in cutting gears show the true tooth shapes, width of flat at top of teeth, 


fillets, undercut, length of line of action, base pitch and presence of 


interference. 





HE basis of satisfactory gear per- 
formance is the job of designing, 
laying out, proportioning and di- 
mensioning the gear tooth, and analyz- 
ing the successive points of mating con- 
tact by means of a line of action pic- 
This procedure is all that is 
required to create good running gears 


ture. 


for most applications. 

Most gears merely serve the purpose 
of transmitting motion evenly and 
quietly. They 
loaded nor subjected to high 


If properly proportioned and 


are not particularly 
highly 
speed. 
correctly designed, gears will serve their 
purpose. 

Proportioning is exactly that process 
thousands of de- 


employed daily by 


signers in laying out machinerv in 


which they resort to experience where 
it is impracticable to 


justify every dimension by calculation. 


inexpedient or 


In the selection of pitch, the designer 


has numerous applications to 


guide him. Pitches of gears for rolling 


gear 


mills and heavy presses range from 114 
to 3 D.P., for diesel and heavy motor 
drives from 24% to 4 D.P., for tractors 
and trucks from 3% to 6 D.P., 
light trucks and automobiles from 6 
to 9 D.P., for timing gears and change 
gears from 8 to 12 D.P., and small 
gears from 12 to 24 D.P. After these 
comes a long list of fine pitches for 


for 


gears used in instruments. business ma- 
chines, calculators and, finally, watches. 

Gears seem to assume the general 
character of the machines they are to 
serve. Coarse pitch gears for rolling 
mills and presses are of the same heavy 
and 


sturdy construction as the ma- 
chines. Marine gears, with their rela- 


tively fine pitches, great width and high 
helixes, resemble the braced construc- 
tion of ships. Aircraft engine gears are 
spur gears trimmed to minimum width 


and weight. and are finished to preci- 
sion. 
In the selection of tooth shape. the 


designer because of current practice is 


032 


more or less limited in his choice to the 
involute. The involute, of course, is not 
the only tooth form which is capable 
of conjugate action. Almost any other 
shape can be made to mate with an 
opposing profile. But gears are uni- 
versally made with involutes. Conjugate 
shapes other than involutes are devel- 
oped only for worm and worm gears. 
and some bevel and pump gear de- 
signs. 

MI contact between mating involutes 
takes place along a line which is 
always tangent to and crosses between 
the This “line of 
action” is a line on paper only. In 
reality, on spur, helical, worms, and 
all gears which are not paper-thin, 
mating takes place along a "plane of 


two base circles. 


action." 
(ny part of 
used to run with any part of another. 


one involute may be 
The debate as to which degree of in- 
volute is the most useful has gone on 
for time. For a while the 1444 
and 15 deg. involute was preferred, but 


some 


for the last ten or twenty years inyolutes 
of about 20 deg. have proved to be 






Line of action 
























FIG. 1 


Methods for improving strength and accuracy are discussed. 





generally more suitable. The fine pitches 
of 24 D.P. and smaller have for a long 
time been 14% deg., but they are als 
being changed to 20 deg. to conforn 
with the A.G.M.A. Tentative Standard 
“20-Degree Involute Fine-Pitch System 
for Spur Gears”, Propuct Enci- 
NEERING. page 823. December 1943 
For gears with full teeth, the activ 
length of the line of action is limited 
by the outside diameters of the tw 
gears as shown in Fig. 1. In some small 
pinions, either the last point of con 
tact as limited by undercut or the cor 
tact point of the line of action with the 
base circle determines the active lengt! 
of the line of action. As shown in Fig 
2(A), the active part 
such length that one tooth is well | 
action before the preceding tooth goes 


see 


should be o! 


out of action. 

The base pitch or the distance b 
tween successive gear involutes along 
the line of action is the circular pite! 
multiplied by the cosine of the pres 
sure angle, see Fig. 2(B). The ove 
lap is the active length of the line : 


action divided bv the base pitch. The 





Pitch d'a: - Outside dia 


Base dia 


Bos e s 
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Fig. 1 — For gears with full teeth, the active length of tooth contact is that pa" 
of the line of action included between the outside diameters of the two gear 
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FIG. 2(B) 
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Co > : : : 
ite for inaccuracies in the must be employed because of a demand 
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id pointed teeth, usually this 
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used to lengthen line of 








2 — (A) For pinions with undercut teeth, the active length of tooth contact is limited by the undercut or the last 


point of contact on the line of action. (B) Base pitch is distance between successive gear involutes along line of action. 


action and to avoid excessive undercut. 

In the long and short addendum sys- 
tem, as shown in Fig. 3, the addendum 
of the pinion is increased and the ad- 
dendum of the gear is decreased by the 
same amount. Theoretically any amount 
can be used, but a 50 percent increase 
of the standard addendum is 
practice. 

Long and short addendum gears roll 
on standard pitch diameters and are 
produced with standard hobs by sinking 


common 


in to standard depth from the increased 
O.D. of the pinion and a correspond- 
ingly decreased O.D. of the gear. The 


base circles are the same as those of 


standard gears. In this system, the 
action between gear teeth in the arc 


of recession, assuming the pinion as the 


driver, is increased at no expense of 
the action in the arc of ascension be- 
cause that portion of the contact is 
This 
system should be used only where un- 
dercuts and a high base circle limit the 


action. 


limited by the high base circle. 


There is no point to increasing tlie 
addendum of one gear at the expense 
ot the other 
not high, since a transfer from the arc 
of ascension to the arc of 
does not increase the total length of 
the line ot 


where the base circle 1s 


recession 


action. 

Contrary to popular opinion, in small 
pinions the length of the line of action 
also increases with the pressure angle 
as shown in Fig. 4. This is not true in 
large gears or generally where the O.D. 
of one gear does not sweep beyond the 
with the 
circle of the mating gear, but it is an- 
other argument in favor of the 20 deg. 
pressure angle versus the 14!5 deg. 
While a 20 deg. pressure angle gives 
slightly less contact in those designs 
where there is plenty of contact, this 
angle provides more where long con- 
tact is really needed. 

Another system of making long and 
short addendums, attains the 


line of action’s contact base 


which 
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Fillet hobbed with 
standard hob 7 


~--Fillet shaped 
with /2-tooth 
shaper cutter 


Fig. 5 — Shapes of fillets in a 12-tooth pinion, with 20 deg. pressure angle, obtained by 


hobbing and shaping. 


same effect in a 
that in 


more obscure form, is 


which oversize gears are pro- 
duced by cutting ll teeth into a 12- 
tooth blank, or 12 teeth into a 13-tooth 
blank, and so on. The results are the 


same but the method is more compli- 
cated. 
Oversize larger than 
One of the 
many advantages of the involute is that 


it is independent of center distance. 
The involutes roll perfectly even when 
the center distance between two gears 


fears run on 


standard center distances. 


is increased; new rolling pitch diame- 
ters are established and, at those diame- 
ters, become gears of a,different pitch, 
pressure angle, and tooth thickness. If 


the spread is small, oversize gears can 
be hobbed with the standard hob, at 


the sacrifice of a little backlash, tooth 
thickness and depth. 
considerable, new hobs of an odd pitch 
must be made. 


Even when special tools must be 


If the spread is 


made, some designers insist that certain 
gears be oversize or spread-center dis- 
tance standard 
no benefit in 
might as 


gears. 


There is really 
this. The 
gears of a new 
pitch with standard 20 deg. pressure 
angle, addendum, and dedendum based 
that way well 
proportions are 


doing gears 


well become 


on the new pitch. In 
established 
maintained. 


standard 


The length of the line of action, the 
overlap, and the use of standard ad- 
dendum and depth do not tell all there 
is to know about gear teeth. 
mine 


To deter- 
look like, their 
taken 
produces 
as shown 


really 
production must be 
consideration. 


what they 
method of 
into Hobbing 
different shapes than shaping, 


in Fig. 5. And operations such as shav- 


ing and grinding call for more than the 
tooth design. Of course, an 
involute is an involute regardless of how 
it is produced, but shaping produces 
different fillets and undercuts than hob- 
bing. The dedendum of shaped teeth is 
1.25 D.P., hence they are always deeper 
than hobbed teeth. 

True 


ordinary 


tooth shapes, magnified from 
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Length of line of action 


(active portion) >. - 
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a - 95 


Base pitch- -- 
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Fig. 6 — Positions of successive hob teeth in gear tooth space. 


Base Pitch= Circular pitch x cosine PA 


Overlap = 


Fig. 7 


fifty times, are best 
on the drawing board by 
sheet of 


ten to produced 
rolling 
paper another 
containing the picture of the hob tooth 
as shown in Fig. 6. The outline of the 
hob tooth is traced through several 
times until the full form is generated. 
This procedure is an imitation of the 
actual machine process. In making the 
drawing of the hob tooth it must be 


remembered that they are not made 
with sharp corners but with a radius of 
approximately 10 percent of the tooth 
thickness. The various enveloping lines 
are connected with a heavy line repre- 
senting the involute, fillet or undercut. 
Pictures of teeth for both gears, pro- 
duced on separate sheets of tracing 
paper, are then transferred to the line 
of action picture. 

The picture at this stage, Fig. 7, 
shows the true tooth shapes, the width 
of the flat at the top of the teeth, the 
fillet and undercut, the length of the 
line of action and, through division by 
the base pitch, the overlap. The pic- 
ture also shows the last points of con- 


one 


tracing over 


Length of line of action 


Base pitch 


Line of action picture showing gear teeth in action. 


tact with the mating gear and indicate: 
whether there is any interference be 
tween the fillet and the tip of the mat 
ing gear. 

A picture of this kind serves the pur 
pose for gears which are merely hobbed 
or shaped. The set-up is more compli 
cated when gears are to be shaved o 
ground. The addendums of 
since they must shave beyond the last 
point of contact, are longer than tho 
of the mating gears. Therefore, ho» 
which precede a shaving operation ar 
made with extra depth. In addition 
the hobs are usually made with a p! 
tuberance which is slightly higher tha 
the amount of stock removed by shay 


shavers 


ing. This protuberance undercuts th 
involute profile and sweeps out at a ce! 
tain point as shown in Fig. 8. The 
of the shaving tool overlaps the poi 
of intersection between the involute and 
undercut. This point of intersection 
must be at least 0.015 to 0.020 in. be 
low the last point of contact with the 
mating gear. — 

The picture is further complicateć 
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ind-bottom gear teeth, a system 
wl has gained prominence in re- 
et years.  Round-bottom teeth are 
se almost exclusively in gears for 
aircraft engines and ships, their use 
W robably spread after the war to all 
automotive and tractor gears. 

ind-bottom teeth are stronger than 


those with a standard generated fillet, 
even though the round bottom is ob- 
tained at the expense of depth as shown 
in 9. At present there is no ap- 
proved standard for round-bottom teeth. 
\pparently, the shallowest round-bot- 
tor oth can be produced by striking 
ad radius that will be tangent to 
the standard radius on the sides of the 
hob oth. 

Another suggestion is that the full 
dedendum be used as a starting point 
for the radius. Some designs call for a 
combination of several radii. Any com- 


bination, however, is only for the pur- 


f decreasing the depth at the 
expense of the radius and, therefore, 


contrary to the theory that the largest 
radius produces the strongest tooth, re- 
gardless of depth. 

[he main point is that round-bottom 


pose 


Hobbed shape 


indercut 


FIG. 8 


shaving stock 


teeth must be designed from the tool, 
that is, either the hob or shaper cut- 
ter, because it is the teeth of the gen- 
erating tools that are provided with 
the full radii which, in turn, cut fillets 
of almost circular contour at the bot- 
toms of the gear teeth. 

In the interest of strength, the prac- 
tice on ground gears is to leave the 
fillets unground. For gears of this type, 
hob teeth 


are provided with round 
tops and protuberances equalling the 
amount of grinding stock, see Fig. 10. 


In subsequent grinding, the involutes 
are blended with the fillets. 

With all these to obtain 
strength and accuracy, care must be 
taken that the active involute profile 
is maintained without interference. Di- 
mensions must be given, therefore, fix- 
ing the length of the active involute 


maneuvers 


profile. These dimensions must be in a 
form such that they can be read at the 


time the involute is checked. 
Involute checking is done on fixtures 


using interchangeable base circles. If 
actual base circles are not used, a 


mechanism is provided which produces 
the identical effect of a gear rolling on 





Shaved gear 


Amount of 


gear tooth 


FIG.9 





its base circle over a straight edge. An 
indicator finger attached to the straight 
edge registers any variation between 
the actual and theoretical involute. 

Any point on the involute is therefore 
determined by a definite amount of 
angular roll or a definite linear travel 
on the straight edge. A scale on the 
straight edge commonly used to 
specify definite points on the involute. 
The scale readings are easily calculated. 
A complete gear drawing should show 
in scale readings, as in Fig. 11, the 
minimum start of involute. 

If mating gears are to go together 
their tooth thicknesses must be held. 
The figures for thickness include a 
definite allowance for backlash. The 
recommended standard allowance for 
backlash is approximately 2 percent of 
the tooth thickness per gear. Since cali- 
pers are difficult to operate and not 
particularly accurate in measuring pitch 
line tooth thicknesses, it is preferable 
to express the tooth thickness measure- 
ments in the form of wire or block 
readings as shown in Fig. 12. These 
readings should have tolerances which 
take into consideration the requirements 


is 







Hob Tooth 


| 


_ Round bottom 
gear tooth 


Fig. 8 — Tooth shape with undercut produced by hob when teeth are to be shaved. Fig. 9 — Shapes of hob-tooth for 
cutting a standard gear tooth and a round-bottom gear tooth. 








PRODu( 


g. 10 — Ground gears, in which the fillets are to remain unground. 
‘tended with the fillets by grinding. 
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ale measurement 


= Base radius x tangent of pressure angle 
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After hobbing the involutes are 
Fig. 11 — Determination of pitch point by scale measurement. 
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Reading Over Wires 


Involute a = 


T tiny. Pa.+ Wire dia. 3.1416 


T 

PD Base dia. No. teeth 
M= Base dia. x secant a 
M=Mz+ Wire dia. 





Fig. 12 


wire or block readings. 


Hob Tooth 
T 


Approach curve 


— Method of expressing tooth thickness measurements in 
I g 


Reading Over Blocks 





M, Pitch dia.* 2H 


the form of 


Me Amount of tip relief 


Start of fip rel. ef 


Gear Tooth 


tor the gear and the possibility of main 


taining them 
The best designed gear may be an 
absolute failure unless a definite grade 


of workmanship is maintained. Cer- 


tain tolerances for spacing, involute, 
runout, straightness or helix angle must 
be held. The importance of accuracy is 
the 


[he overlap value of 


apparent from a study of line of 


action. picture. 
1.4 or more is fictitious if a following 
tooth does not engage its mating tooth 
at the proper 


denly picked up when the preceding 


time, Errors are sud- 


tooth goes out of action. Errors in in- 


volute and runout result in slowly 
increasing or decreasing tooth spacing. 


Misalignment in mounting, errors in 
helix on spiral gears or straightness on 
spur gear teeth result in reduced areas 


Í contact. All 


vibration 


errors result in noise. 


weal and uneven running. 
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Tip relief on gear teeth cut with a standard gear generating hob. 


Gear tolerances do not serve the same 
shafts and bear- 
the 
of interchangeability. A high-speed gear 


purpose às those on 


ings which are given foi purpose 
made with excessive errors is like hav- 
ing loose gibs in a shaper or play in a 
inac- 
curacies ruin the the 
gear. The designer is, therefore. vitally 


grinding spindle. Excessive 


can purpose of 
interested in tolerances and should spec- 
ify them on his drawings. 

The specification of tolerances must 
take the ability of the 


manufacturing process to live up to 


into account 
them. There is no point in calling for 
0.0002 in. tolerance in spacing and in 
the milled 
and subsequently Toler- 
ances are à compromise between what 


involute ií are onlv 


gears 


heat-treated. 


is wanted and what is readily available. 
Additional finishing operations such as 
shaving. grinding. lapping. and burnish 
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ing, are developed for the purpo 
obtaining accuracy. 

Gear errors are not only the result 
of machines and manufacturing proc- 
but also the There are 
definitely stated tolerances to which 
hobs, shaper cutters and shavers are 
made. Frequently there is a lack of 
understanding of some of these toler. 
ances and their effect upon gears. If 
the allowable lead error in a ho!) is 
0.0008 in. in one revolution, that means 
that the gear involute will be off that 


esses, tools. 


amount. 

To reduce noise and smooth out the 
action of involutes can be re. 
lieved slightly near the tip of the tooth 
Tip relieving is done particularly on 
hobbed, shaped and shaved gears, but 
not on all ground gears. Tip relief is 
provided on most hobbed gears. but 


gears, 


not always on shaped gears because oí 
difficulties in providing for relief oi 
shaper cutters. Tip relief is not recom 
mended on long and short addendun 
gears. 

Al] standard gear generating hob: 
are made to cut a small amount of tij 
relief as shown in Fig. 13. The effect of 
tip relief is to let the driven gear lag 
slightly and thus pick up gradually any 
spacing errors which might be present 
This action of the tip relief would, of 
course. be nullified by an opposing ir 
volute at the base of a tooth which 
fat at the bottom. 

The effect of tip relief, although n 
shown in the line of 
is one important reason for selecting 


action. diagran 
minimum overlap value of 1.4 becaus 
it is in that region the tip relief take: 
effect. 

A recent 
errors in alignment and resultant cor 
Crowning 


for compensating 


method 
ner bearing is “Crowning”. 
is to alignment errors what tip relie! 
is to spacing and involute errors. (Se 
"Gear Tooth Profiles, Factors in th 
Design of Gear Teeth", C. G. Pfeffei 
Propuct ENGINEERING, page 328, Jur 


1942.) 
In addition to the subjects which ha 
been discussed, a proficient gear engi 


neer, the man who is prepared for al 
emergencies. must first of all know th 
basic design He must | 
well versed in all sorts of calculation: 
which come under the heading of “In 
volute After that he 
must know the various shop methods : 


* 


principles. 


Trigonometry.” 


producing and checking gears, mus 
know how to interpret the variou: 
checks. and know the capabilities an 


limitations of shop equipment. To that 
he must add a smattering of metallurg 
cal knowledge and, finally, he mus 
have made a study of the various appli 


cations and unlimited 


number of co! 


servative and unorthodox methods 


transmitting motion through gears 
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Failures of Electrical Equipment 
From Poor Mechanieal Design 


T. B. HOLLIDAY, COLONEL, A.C. 


Assistant Chief, Equipment Laboratory, 


Engineering Division, Air Technical Service Command 


Failures of aireraft electrical equipment are described and discussed. The 


author points out that experience has proved that designing for environ- 


mental and operation conditions is of utmost importance. Many fail- 


ures, the redesign 


AILURES of electrical equip- 
ment in aircraft can be traced to 
one important cause: The de- 
did not know all of the facts 
with regard to operating conditions, or 
he did not or could not take care of 
all of these conditions in his; design. 
Much of this is the fault of the Mili- 
tary Services and commercial operators 
who did not anticipate the many prob- 
lems which came with global war. As a 
this 
known that designing to combat envi- 


signe! 


result of experience,’ it is now 
ronmental and operating conditions is 
more important than designing to meet 
a specific engineering problem. What 
we have considered as engineering de- 
sign is actually only about half the 
work 
lhe potential causes of failures which 
esult from operating conditions are 
tew in number, but each requires careful 
nd extensive consideration in the orig- 
inal design. The first of these is vibra- 
tion. Most users of aircraft equipment 
had considered a frequency range of 
l0 to 55 cycles with double amplitude 
l6 in., an ample test of resistance 
0 vibration. It has been found that this 
iIrequency range is entirely inadequate. 
Fundamental vibration frequencies as 
h as 300 cycles per sec. can be en- 
intered around the power plant and 
icture which is in the propeller slip 
am. Higher frequencies are often 


encountered which may range as high 


000 cycles per sec. These are a re- 
t of vibration of the supporting struc- 
The designer of aircraft electrical 
pment must anticipate that his 
ment will be expected to function 
most unfavorable frequency oí 
uon. 
second cause of failure which is 
to vibration is the acceleration 
comes with shock loading. Little 
equipment is subjected to ac- 
tions of more than 10 g. since the 
structure itself will not with- 
ich loads. However, it is quite 


Pi C1 
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and 


possible to install a piece of electrical 
equipment on another accessory which 
will impose much higher acceleration 
loads. For example, amelectrical device 
which is mounted on a 50 cal. gun 
will be subjected to severe and periodic 
shock loads. The facts must be known 
if the designer is to properly anticipate 
this operating problem. 

Corrosion is another enemy of air- 
craft electrical equipment. Corrosion 
will follow exposure to excessive hu- 
midity, salt air, dirt, sand, oil, gaso- 
line and other liquids used by the air- 
craft industry. The best way to avoid 
this problem is to hermetically seal elec- 
trical apparatus so that working parts 
cannot be exposed to these corrosive 
materials. It is to be expected that air- 
craft parts will be installed in marine 
craft and that these craft will be oper- 
ated in ocean waters. This increases the 
importance of protecting equipment 
against salt ‘water corrosion. 

The extremes of temperature are also 
It is difficult to de- 
sign any piece of electrical apparatus 


causes for failure. 


for the extremes of high and low tem- 
perature which can be encountered in 
all parts of the world, at altitudes from 
sea level to 50.000 ft. Another factor 
which adds to this difficulty is the lo- 


cation within the aircraft" which will 
further widen the temperature range. 


With regard to low temperature it is 
possible to find temperatures as low 
as minus 70 deg. F. on the ground, 
minus 100 deg. F. in flight within the 
Continental United States, and minus 
120 deg. F. in flight over the Tropics. 
High temperatures of plus 165 deg. F. 
can often be found within the airplane 
when exposed to direct rays from the 
sun in tropical climates. In addition, 
a piece of equipment which is mounted 
near high-output engines and within the 
engine nacelle can reach temperatures 
of 250 deg. F., or more. It is ncessary 
that the designer know the location and 
environment within the airplane. He 
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problems of their elimination are discussed. 


must design for a minimum tempera- 
ture range of minue 65 deg. F. to plus 
160 deg. F.. and further adjust this 
range as necessary if equipment is to 
be located in critical places within the 
airplane. 

Another factor which has assumed 
more importance than it should is the 
lack of skilled operators and mainte- 
nance personnel. This is particularly 
noticeable in the “military Services 
where a tremendous expansion of per- 
sonnel was suddenly forced on the 
Services without opportunity and equip- 
ment for complete training. Much equip- 
men has been damaged as a result of 
abuse by personnel who did not under- 
stand the function and design of the 
electrical apparatus. 

A secondary effect of lack of training 
has been abuse resulting from excessive 
operation. Electrical often 
achieve a minimum of weight by bas- 
ing their engineering on a duty cycle 
that closely approaches actual operat- 
ing conditions. Some designs have been 


designers 


so critica] that use for any more than 
this prescribed cycle would risk elec- 
trical failure. Operating personnel often 
had no means of knowing that the 
equipment has been so designed and 
would operate the device through sev- 
eral cycles for the purpose of testing or 
instructing. If a device is to be designed 
for minimum duty it must be protected 
against such abuse. 

Fragility is another cause of failure. 
When there are two ways of designing 
a device, the more rugged design should 
be used for aircraft. This is not a con- 
cession to weight. An excellent exam- 
ple is the development of voltage regu- 
lators. The so-called finger type which 
use a series of thin, spring-leaf con- 
tacts is an example of a fragile design 
while the carbon-pile is an example of 
a rugged design. The carbon-pile regu- 
lator has been successful, and the finger 
type was just as successful from the 
engineering point of view but failed 







































Fig. 1—Generator failures. (A) Mounting flange. 





(B) Torsional vibration dampening shaft. (C) Commutator and 


bracket failure with successful mounting flange. (D) Bus winding failure with redesigned commutator and bracket. 


ince it was damaged easily in handling. 


r1 2 

here are many examples which 
could be cited and enumeration of a 
few of these may assist electrical de- 


signers by showing guiding principles 
Fig. 1(4) shows a generator which has 
failed at the mounting flange. This fail- 
ure was quite when a 


common new 


combination of engine and propellei 
on one aircralt type gave a force of ac- 
celeration which approached values of 
i5 g. Thus the six bolts on a five in. 
mounting circle must support a momen! 
300 uin. 


Ib. during such accelerating forces. 


of approximately 75 g. times 
It has been found that aluminum and 


magnesium flanges are inadequate if 
the weight of the generator exceeds 35 


Ib. and this is primarily a result of thei 


weakness in reversed bending. Only 
high quality forged steel flanges have 
been successful in generators whose 
weight is 45 to 50 Ib. This design elimi 
nates the weakness of those shown in 


Fig. 1(A4) by 


short radii between the flange base and 


avoiding comparatively 


body and by eliminating the necessity 
flange to the genera 
that 
bolt 


These should be ap- 


tor connecting the 


tor frame. Experience has shown 


proper installation of mounting 


nuts 1s important 


plied with a torque wrench at the time 


x 


of installation to be sure that the bolts 
are properly 
tight. 

In some cases successful development 


stressed and adequately 


of a mounting flange on generators has 
transferred the point of failure to the 
commutator end, as shown in Fig. 1(C). 
This is to be expected, since the com- 
mutator end bracket must support the 
armature during the acceleration de- 
The 
armature is approximately 40 
of the total. 

After commuta- 
tor end bracket and mounting flange. 
vibrational failure 


scribed above. weight of the 


percent 
strengthening the 
would again occur 


as shown 


in winding or brush rigging. 
in Fig. | 


I (D). Rigid 


within the generator 


ius connections 
were quite vul. 
critical vibration would 


nerable since 


often occur resulting in a fatigue fail 
ure of the bus. This often occurred at 
the point where such bus winding was 
connected to the flexible wiring of field 
coils. 


A starter is 


contrast to the generator failure. 


Fig. 2 as a 
[his 
starter is similar in weight to the gen- 
has the 


one inch wide: 


shown in 


circle 
steel 


erator but mounting 
in diameter. Only 
flanges 


mounting were 


starter and as a result there have been 


used on the 


PRODUCI 


no failures of starter mounting flanges 
The effects of torsional vibration are 
shown by Fig. 1(B). The 
armature was driven through a quill 
shaft at the rear end of the machine 
frequency 


generator 


Unfortunately the critical 
of the armature and shaft matched the 
operating speed of the engine at one 
flight condition. Failure resulted in 
from 4 to 60 hours. 

Failures of voltage regulators have 
A finger type 
voltage regulator, with blade type con. 


already been mentioned. 


tact springs, fragile in design is shown 
by Fig. 2(4). During handling of the 
regulator it was possible to bend and 
ruin the springs, thereby impairing the 
The 
rugged carbon-pile 

Fig. 3(B). 


of the completely 


regulator performance. later and 


more design is 
shown by The advantages 
inclosed design are 
apparent. There are no fragile parts 
which can be affected by handling. How: 
ever, one common failure in all types 
of voltage regulators can be described 
by the slang term “tinkeritis.”” The volt 
age regulator is apparently a favorit 
source of speculation and wonder on 
the part of most aircraft mechanics 
and they desire to tamper with the ad 
this 


it has been necessary to seal points o! 


justments. To counteract interest 
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istment on the carbon-pile regula- 
so that only skilled overhaul per- 
el could get at these points. 

ectric motors are being used for 
ncreasing number of applications in 
estimated 
100 different 
gns of motors being used on aircrafi 
he Army Air Forces. 


in any one airplane will range from 


modern airplane. It is 
there are more than 


Che total num 


to 140 depending on the size of th 

lane, and the interest of the aircraft 

ener in remotely controll ng tue 

ny functions of the airplane. 

Since the electric motor operates best 
reasonably high speed it is neces- 

box to obtain low 


to add a geal 


ds. Improper design of seals be- 


box has re 
sulted in early failure of many motors. 


tween the motor and geai 
Leakage of lubricant from the gear box 
into the motor will cause early failure 


either by jamming the rotor or by 
ruining the commutation. 

Electrical devices are not well suited 
to linear movement. The electrical en 
e&ineer's solution for this problem has 
been a high speed electric motor. gear 


box and screw shaft. Some of these 
eillorts have not been as successful as 
desired because the screw shaft was 


exposed and consequently would not 


receive proper lubrication but would 
receive an excess of dirt and dust. The 
d.fhicultv is to leakage 


between the gear box and motor 


prevent grease 








— 


> 
Tubes. ir 


Fig. 2—Starter design in which no failures have occurred. 
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Fig. 3—Voltage regulators. (A) Fragile finger 
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Many motors drive small pumps 
within the fuel. oil or hydraulic systems. 


These pumps often stick in one posi- 


tion and the sticking can be traced 
to several causes, such as corrosion, 
little use. or dirt in the fluid. In any 
event it is the motor which suffers. 
When the pump ts locked and the 
motor is started. the motor will burn 
out under the influence of starting 
current in à time of 30 sec. to 5 min. 


depending on the conservatism of the 
This failure is not the fault 
of the motor designer but it does re- 
quire that the user obtain a replace- 


designer. 


ment motor before the airplane can be 
put back into commission. It is essen- 
tial that all 


aircraft regardless of their function be 


electric motors used in 
equipped with a protective device. 
Relays are an essential part of the 
electrical system in aircraft. They save 
weight by permitting remote control of 
high and thereby re- 
ducing the weight of heavy cable to a 
minimum. 


power circuits 
They also save weight by 
permitting the control of multi-circuit 
equipment with a single lead. Because 
they are a vital link in the electrical 
system they must be completely reli- 
able. Failures which have occurred in 
relays can be traced to several causes. 
Corrosion and interference of moving 


parts by sand and dirt have caused 
failures of many open type relays. It 
is a minimum essential that the con- 


tact elements of relays be inclosed, still 
better, the contacts should be hermeti- 
cally sealed to prevent entrance of salt- 
laden atmosphere and permit the use of 
contacts under ideal conditions. 

Relay failures can also he caused by 
example is 


nadequate design. An 


mm ttm sc emm get rs den 





type. (B) Carbon pile type. 
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Fig. 5—Relay failures. (A) Contacts welded together as a result of prolonged periods of chatter. (B) Looseness of mov- 


ing parts 


Switch failures. (A) Lamp circuit switch. (B) Humidity swells phenolic pin 


wil DV Fig ot 1 


! design 
d d not 


g where the 
give the pressure required for 


load. The 


shown in Fig. 5(B) 


arrying the design fail- 


was irom 
looseness _of [he con- 
tact bar 
Relay failures can 


ibuse. That 


moving 
touched a 


parts. 
grounded screw. 
caused by 
5(C) was 
| result of connecting an external power 


also be 


shown in Fig. 


urce with reverse polarity. 
Experience has continuously in- 
reased the performance requirements 


Skill and 


designers has not 


{ relays for military service. 
ingenuity of relay 
resulted in a corresponding weight in- 
l'his has often spoken 
of the minor miracles in design which 

heen produced by the 
ndustry. The 


crease, writer 
electrical 
WOI k 


manutacturers is an 


have 
record and done 
bv several relay 


outstanding example of such minor 
miracles. 
Retractabk 


ated bv a 


landing lights are oper- 


small which drives 


motor 
through a gear train and a quadrant 
[he electrical designers did 


not anticipate 


pinion 
some of the problems 


encountered in the mechanical por- 


the retracting mechanism. It 


found necessary to change 


allowed the contact bar to ground, 


(C) Connection of 


EGOS tees 


uk 


the material from brass to steel and to 
reduction 
this 
sulted from some abuse of the landing 
light. that 
would be used at air speeds below 180 


carefully design the geal 


mechanism. Again. necessity re- 


It was anticipated they 


m.p.h. Excessive failures in one par- 
ticular type of aircraft resulted in an 
investigation which disclosed that pilots 
were using landing lights at normal 
cruising speeds higher than 180 m.p.h. 
for the purpose of visually synchroniz 
ing propellers. An electrical failure of 
the lamp circuit 
Fig. 6(4). The contact along 
the quadrant strip. The make 
and break resulted in strip and contact 


switch, is shown in 
slides 


slow 


being badlv burned. 
Switches, manually 


operated type, would not be expected 


particularly the 


to be a source of engineering difficulty. 
However. humidity 


failure of 
A small 


phenolic plunger operated within the 


caused 
the switch shown by Fig. 6(B). 
hollow handle of the switch. Humidity 

until it 
would stick within the handle. This pre- 


caused this plunger to swell 
vented proper operation of the switch 
and too often sticking of the switch in 


one posilion would cause burning out of 
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external power 


source with reverse polarity. 


making switch inoperative. 


duty electrical device 
at the other end of the circuit. 

It will be noted that during the above 
discussions emphasis has been placed 
on operation of 
under 


an intermittent 


electrical equipment 
unfavorable environment. This 
War experience which has 
proven that most of our failures are a 
result of environment. The only method 
of preventing such failures is to anti 


is from 


ipate conditions and thoroughly prov 
the equipment in environments 

The Equipment Laboratory, Eng 
neering Division, Air Technical Servi 
Command at Wright Field has accumu 
lated test facilities which will 
proving of electrical equipment prio: 
to use in aircraft. Any climatic con 
ditions can be simulated within these 
facilities. These facilities are mor 
numerous and expensive than the ind 
vidual manufacturer can be expected to 
obtain. Therefore, the Equipment Lab 
oratory expects to perform such serv 
ices for the electrical industry. By s 
doing potential failures can be elimi 
nated before they have damaged the 
war effort and risked the lives and pro 
duction efforts 


such 


permit 


which go with the ait 


plane on eat h mission. 
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Static and Dynamic Testing 
Of Natural and Synthetic Rubbers 


Test procedures for comparing the static and dynamic characteristics of 


natural and synthetic rubbers are described. The article discusses hysteresis and 


damping characteristics and presents some typical test results in graph form. 


HE use of rubber in mechanical 

parts required a complete revi- 

sion of design data when natural 
rubber had to be replaced by synthetic 
To allow correlation between 
laboratory and road tests a test pro- 
gram using standard parts such as en- 
gine mountings was set up by the Buick 
Motor Division. Engine mountings which 
readily lend themselves to quick accu 
rate checks were selected for use in the 
test. program. 
were first made to compare 
GR-5 and natural rubber of the same 
durometer hardness, in static compres- 
and shear load-deflection 
Fixtures were designed so that various 


rubber. 


l'ests 
1 


sion tests. 
engine mountings were loaded in pure 
shear or compression only. No rotating 
couples were introduced. 

Fixtures were mounted in a Baldwin- 
Southwark testing machine. Load and 
deflection, was recorded when applying 
and relieving the load. A preload of 
was used at the start of all tests. 
[his was considered the zero deflection 
Fig. 1 shows typical load-de- 
flection curves obtained from an engine 
mounting of the type shown in Fig. 
2. Tests of other types of engine mount- 
ings gave similar results. 

Curves in Fig. 1 are hysteresis loops 


| H 
y D 


reading. 


Compression 





0040 Q080 0.120 0.160 


Deflection-In 


F 
for both types of rubber. 
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Static Load- Lb 


and indicate the internal friction of en- 
gine mountings of GR-S and natural 
rubber. The curves indicate that GR-S 
Synthetic has more friction or hystere- 
sis than natural rubber under stati 
load-deflection test. 

All curves show that the GR-S com- 
pounds tested have a lower modulus of 
elasticity than natural rubber for the 
same durometer hardness since they will 


deflect more for a given load than nat- 
ural rubber of the same durometer 
hardness. To obtain equal deflection of 
natural rubber and GR-S, the latter must 
be of a higher durometer hardness. 
Hysteresis can be either an advantage 
or a disadvantage, depending on how 
and under what conditions the mate- 
rial is to be used. For instance, where 
damping is not desirable, as in a tire, 
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Fig, 2—Construction of engine mounting used in tests. 
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ig. I—Typical static load-deflection curves comparing natural rubber and GR-S. 
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hysteresis is a disadvantage. Wh: 
damping is desirable, as in engine 


Eccentric + mountings, hysteresis is an advanta; 


Most uses for rubber as a damping 
medium require a study of its hyster: 
under dynamic conditions. To obta 
these data a test apparatus, shown 
Fig. 3, was designed. The apparatus c: 
sists of a variable-speed motor driving 
an eccentric and crosshead to obtain 
straight line motion. One end of the test 
specimen is attached to the crosshead. 

Variable speed A weight is attached to its other end. 
Test 2 | motor | The specimen is then vibrated at íre- 
specimen / i quencies above and below the resonance 
frequency of the test specimen. Ampli- 
tude of the weight at different frequen- 
cies is measured by contact arms at- 

tached to a stand. 

Results of the tests run in this device 
are shown in Fig. 4. This shows a com- 
parison of the effect of internal fric- 


Control arms 


Fig. 3—Test apparatus to study damping char- 
acteristics of rubber, at different frequencies, 


under dynamic conditions. 


Fig, 4—Characteristic damping of synthetic 
rubbers compared with natural rubber, of 


similar durometer hardness, and a steel spring. 


Fig. 5—Hysteresis loop obtained on 
cathode ray oscillograph, 


> 


tion on the amplitude of the vibrating 
suspended weight. A steel spring was 
used to compare the characteristics of 
natural rubber and three synthetics, 


GR-S. Butyl and Neoprene, all com: 


pounded similarly and of the same 
durometer hardness. 

Dynamic hysteresis tests of actual en- 
gine mountings required another test 
apparatus. Shown in Fig. 6, this equip- 
ment consists of an electronically con. 
trolled variable speed motor which 
drives a connecting rod through a vari- 
able stroke eccentric. The connecting 


^ 
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Fig. 6—Test equipment used in determining the dynamic hysteresis of engine mountings. 
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1 
Fig. 7—Typical dynamic failures of (A) natural rubber and (B) GR-S engine mountings. 

" ittached to the engine mounting. portable and any of the above tests necessarily be confined to a few rubber 
" itor mountings are preloaded. be can be made at room temperature. low compounds. This article is presented to 
f i test is started, by means of an ad- temperatures in the cold room, and ele- show methods developed for study and 
^ ng bolt. vated temperatures when mounted in a comparison of the characteristics of 
. inge in load on the engine mount. heating box. natural and synthetic rubbers, and to 
e lest, is picked up by an electri: Tvpical failures of natural rubber indicate some of the many problems 

gage mounted on the connecting and GR.S under dynamic test conditions — that must be solved before the necessary 
1- [he strain gage is connected to a are shown in Fig. 7. Natural rubber design data can be obtained. 
" le ray oscillograph and a hystere- fails at the bond line between the rub- Technical information used in pre- 
j- s op is recorded. ber and metal. GR-S fails at the bond paring this article was furnished by 
| iddition to hysteresis tests this and diagonally through the rubber. Charles A. Chayne and L. E. Muller, 
h ment can be used to run endur It is impossible to give any accurate chief engineer and engineer, respec- 
E u tests, temperature rise, rate tests. fatigue information of the test results at tively. of the Buick Motor Division of 
g vork input tests. The machine is this time since such information would the General Motors Corporation. 
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TOP AND BOTTOM ATTACHMENT 


WALLACE €. MILLS 


Numerous methods of attaching bottoms and tops on sheet metal containers such as cans, buckets, 
drums, tanks, wash tubs, and tea kettles, have been developed to meet different requirements in service 
and in economy of production. These methods usually make an interlocking seam although for 
some applications press fits or snap fits are satisfactory. In many of these applications sealing com- 
pounds, or no sealing material at all, are as satisfactory as solder. The accompanying illu: 


trations include commonly used seam designs produced by specially developed automatic machines. 
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FOR SHEET METAL CONTAINERS 
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YDRAULIC systems. for con- 
venience of discussion, have 
been divided into two parts; the 


power and distribution systems. Power 
systems were discussed on page 485 of 
1945 PRoptcT Ewci- 
The 


made up of a number of subsystems. 


issue of 


the July 
NEERING. distribution system is 
each of which perform some service re 
quired of the hydraulic system. There 
fore. even though this division has been 
made a designer must always develop 
the complete hydraulic system as a unit 
the 
will not only affect, but be 


system requirements 
affected by. 
the services to be performed and the 


the distribution 


since power 


characteristics of Sys- 
tem 

The design of the distribution system 
is broken down into the requirements of 
each subsystem., each of which must be 
evaluated if they are to perform the re- 
quired service in a satisfatory manner. 
Before the design of a subsystem can be 


started desired characteristics, require- 


ments and operation must be deter- 
mined, such as: 
l. What is the maximum rate of fluid 


flow ? 
2. Is there a concurrent return flow? 
3. Must the operation be reversed? 

1. Must the flow be restricted in one or 
both directions? 

5. How frequently will the subsystem be 
used ? 

6. Must operation be locked hydraulically 
whenever the selector valve is in neutral? 

l. Is internal leakage permissible? 

8%. Is exact control necessary ? 
9. Is accurate timing necessary? 
questions which 


Another group of 


must be answered to adapt the sub-sys- 
tem to the characteristics of the power 
system are: 


l. What is the type of power system? 

2. Will the pump always be in operation 
when this system is needed? 

3. Will there be a variation in the pres- 
sure supply as a result of range in an un- 
loader system? 

4. If the power system is an open-center 
type, what is the relative priority of the 
subsystems? 


All of the subsystems which, taken to- 
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Design of Hydraulic Systems 
VIII—Distribution Systems 


HOWARD FIELD Jr. 


Consultant 


Distribution systems are analyzed as basic one-way and two-way systems. 
Problems of specific subsystems are discussed as to valve selecticn and ar- 
rangement, synchronization, and volume changes resulting from leakage or 


expansion. The author presents his method of computing line losses. 


distribution system 


gether. form the 
must be tentatively decided upon before 
the system as a whole can be set up. 
Once the system is roughly determined 
be advisable to review the sub- 
that the best coordination 
can be obtained. Sometimes parts can 
be duplicated, thus reducing the num- 
ber of different This is always 
worth while if it does not require too 


great compromises. 


ıt may 


so) 


systems 


parts. 


Types of Subsystems 


Of the many types of subsystems. the 
simplest is the one-way. used where op 
eration is intermittent but undirectional. 
These always require rotary hydraulic 
motors and could be applied to driving 
conveyors. This subsystem consists of 
a fluid motor, a simple shut-off valve in 
the pressure line from the power system 
to the fluid return line 
from the motor to the reservoir. It is 
common practice to use a flow control 
the shut-off valve and 
the motor. since speed control is neces- 


motor. and a 


valve between 
sary in most applications of this system. 
The speed of operation can then be var- 
ried by means of the flow control valve. 
The advantage of this method over us- 
ing a needle valve, to control the speed. 
is that the speed will remain nearly con- 
stant at any load because the change 
in back pressure on the valve resulting 
from changes in load will not affect 
the rate of flow through the valve. 

A slightly different one-way system is 
the type used for an automobile grease 
rack lift. This consists of a three-way 
selector valve supplied with pressure 
fluid from the power system. A second 
valve port connects to the reservoir for 
return fluid and the third port connects 
to the operating cylinder. The selector 
valve can be moved to three positions: 
First, with the pressure and cylinder 
ports connected to raise the jack. Sec- 
ond, with all ports closed. Third, with 
the return and cylinder ports connected 
allowing fluid to escape from the cylin- 
der to the reservoir. This system is ap- 
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fu 
plicable when operation in one direc. n 
tion can be achieved by gravity or á 
springs. It is the system used for power É 
operated brakes and gun chargers, al. R 
though the valves for these purposes " 
are rather intricate. f 
The most common type of subsystem * 
is the two-way or reversible system. ile 
Basically it consists of a four-way selec |. 
tor valve supplied with pressure fluid, ha 
lines connecting the valve to both ends | 
of the hydraulically operated unit. and $ , 
a return line from the valve to the res & 
ervoir. By proper positioning of the d 
valve handle the operating unit can be e, 
moved in either direction or held in any I 
intermediate position. If the speed of * 
operation must be controlled flow con - 
trol valves can be used in the lines con E 
necting the valve to the operating unit. $ i 
The flow control valves must be bypassed 
by lines containing check valves to per P 
mit reverse flow. Both lines are used * 
alternately for pressure or return. Some <a 
times metering selector valves are used t 
instead of the additional flow contro 
valves. These are satisfactory if t ee 
speed of operation can change with th: 
load. 
The subsystems just discussed have t 
been reduced to a simple basic concept 
In practice many complications are en P. 
countered. For example, suppose thal 
7. 





there are two doors which must mov 
in synchronism and that other consid 
erations make it impossible to mechan 
It is obviow 








cally connect the doors. 
that both doors should be controlled b: 








































the same handle. A number of differen} = 
arrangements are possible which coul P 
be interposed between the control han — 
dle and the doors. Sno 
If it is feasible to divide the pressure se/e 
line from the power system into twi “° 
parallel branch circuits, a flow contr? (3 
valve can be placed in each branch ! 
control the rate of flow to the door (mat) 7 
erating cylinder and consequently yo". 
speed of operation of the door. A fo E 2) R 









way selector valve will be needed 
each door circuit and these valves 4 
have to be carefully synchronized ! 
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their operation from a common handle. 
The ow control valves must be ad- 
iuste! to exactly the same rate of flow. 
If the doors are once synchronized 
t would appear as if they would stay 
in step because when the valve handle 
s moved the doors start moving at the 
ame time and at the same rate. Every 
time ie doors are fully opened or fully 
losed they will resynchronize. because 
fone lags it will continue to move until 
t reached the stop. a 

The actual operation of the doors 
loes not occur as explained. In the 


frst place, the valves would require a 


“snap action” to open or close instantly 


because the flow control valves do not 
function to regulate rates of flow less 
ie maximum to which they are ad- 
usted. In other words, if the selector 
valves were just "cracked" open they. 
ind not the flow control valves, would 
ontrol the rate of fluid flow. Secondly. 
il for any reason one door were harder 
than the other it would not 


than ti 


to move 


Í start to move until the other had reached 


This action is a result of the 
characteristics of the flow control valves 


a sto} 


ich bypass fluid in excess of that 
they are Thus. 
this bypassing of fluid would prevent a 


set to pass. 


f build up of pressure to that required to 
loperate the heavier door. 


here are ways of eliminating these 
but they 
omplications than do some other basic 


shortcomings include more 


ssystems. This unsatisfactory approach 


sto the problem was explained in order 


fo point out the necessity of thinking 
a problem clear through to the ultimate 
bend rather than 
Ssuperficial examination. 


being misled by a 


\n arrangement of a single snap ac- 


Lood 






«— Return 










Pressure 






I way -* 
volve 


(1) 





. Return 





* 
Py 








Snap-action 
Selector -~ 
va/ve 


(3) 





on, 






PRODI 












£Maxirmum-flow regulafor valves 


1) Type subsystem used when the load will return the pis- 


2) Reversible or two-way subsystem. When close control of 
Pperational speed is necessary flow control valves can be 
placed as indicated by the dotted lines. 


3) Two cylinders can be synchronized by connecting in 


tion four-way selector valve connected 
to the two door-operating cylinders in 
parallel works better. A two-way maxi- 
mum-flow regulator valve will be re- 
quired in each branch circuit and must 
be placed in corresponding lines to the 
two operating cylinders. The advantage 
of this arrangement is that the maxi- 
mum-flow regulator valve does not by- 
pass fluid but holds the rate of flow 
constant by changing the pressure loss 
in the valve. This characteristic keeps 
pressure available to operate the heav- 
ier door. The disadvantage is the poorer 
regulation of flow rate. The error is 
small and can be neglected unless ex- 
act synchronism is required. 

Another attack upon this problem is 
an arrangement consisting of two posi- 
tional follow-up valves each of which 
The follow- 
up mechanism must be arranged to keep 
the doors synchronized. A later article 
will discuss this type of valve and its 
mechanism. However, this 
attack may not be applicable because 


controls one of the doors. 


associated 


of the necessity of the follow-up mech- 
anism. 

A solution, which frequently is sat- 
isfactory, consists of an ordinary four- 
way selector valve feeding fluid to a flow 
divider which in turn feeds the two op- 
erating cylinders. The flow divider must 
be placed in corresponding lines to the 
cylinders but only one will be required 
works in both 
flow. While the division of flow is nearly 
perfect the doors will eventually get 
out of synchronism. One way to prevent 
this is to include opposed check valves 
in the operating cylinder piston and a 
valve lifter in the cylinder head. Flow 
can then bypass the after it 


directions of 


since it 


piston 


¿Check valve 


Cylinder 
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this arrangement. 





reaches the end of its working stroke. 

Another solution to this problem is 
to connect the operating cylinders in 
series. The cylinders will require tail 
rods so that the displacement from both 
ends will be the same. The fluid then 
flows from one cylinder port of the se- 
lector valve to the front of one cylinder. 
Motion of the piston displaces fluid 
from the rear end and this fluid is car- 
ried into the front end of the second 
cylinder. Fluid displaced from the rear 
end of the second cylinder is returned 
to the other cylinder port of the selec- 
tor valve. 

The cylinders should be exactly alike 
and be of sufficient diameter to operate 
the heaviest load when supplied with 
fluid at slightly less than half the work- 
ing pressure of the power system. The 
fluid contained in the rear end of the 
first cylinder, the series line, and the 


front end of the second cylinder is 
trapped. Any change in volume result- 


ing from expansion or leakage will up- 
set the synchronization of the doors. 

The simplest method of correcting for 
these volumetric changes is to equip one 
or both of the cylinder pistons with op- 
posed check valves as in the flow divider 
system. This permits syn- 
chronization in extreme positions of the 
doors but may permit relative move- 
ments of the doors when volumetric 
changes occur in the intermediate posi- 
tions. This system will probably suffice 
if the doors need to be held only in the 
extreme positions. 

A method which might be used, when 
the cylinders are of such size that the 


correction 


above system could not be installed, con- 
sists of four check valves and two relief 
properly 


valves connected. A check 













< Opposed check valves; 
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Flow 
divider 






The maximum flow regulator valves 


must be adjusted to identical flow rates. 


(4) Opposed check valves in the piston permit by passing 
fluid at either end of the stroke. 


This allows piston to be 


synchronized in either terminal position. 
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(5) Flow divider used to synchronize two cylinders. 
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treme position because either piston can 
move after the other has 
The fluid is relieved 


continue to 
reached its stop. 


through one of the relief valves during 
this period. Changes in volume of the 
trapped fluid are thus compensated at 
either end position. 

It is evident that.all of the foregoing 
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working pressure and should discharge 
to the reservoir. 

A series circuit is easily achieved 
which compensates for synchronization, 
change of volume of the trapped fluid 
and change of volume of other fluids, 
without need for extra relief valves. It 
of .a relief valve 


consists connected 





line while one relief valve cares for ex 
pansion of the trapped fluid. If there 
were no loads on the doors, while in in 
termediate positions, the expansion 0! 
the trapped fluid would not move the 
doors. With loads on the doors they ca! 
move while fluid is being relieved. 
The distribution system as a whole 
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Cylinders é | 

l Intermediate Least f 

(8) P mm — | 

(6) Series arrangement synchronizes the movement of two ter power system a shut-off valve is placed as shown by the : 

cylinder pistons. Leakage or expansion of trapped fluid dotted lines. The shut-off valve is open when all the se E. ,. 

will affect the relative position of the pistons. lector valves are in neutral position and is so connected to E |, 

(7) Addition of four check valves and two relief valves per- the selector valves that movement of any one will close the F },, 

mits synchronization, shut-off valve. | va 

(8) Three relief valves permit resynchronization and re- (10) Conventional open-center systems have the selector E" 

lieve fluid expansion regardless of the type of selector valve. valves arranged in series. The fluid flow, when all selector 4 
(9) Conventional arrangement of a distribution system valves are in the neutral position, is shown by the arrows. 
with a full-pressure power system has all the subsystems in Five port selector valves route return flow from the cylin- 

parallel. When this arrangement is used with an open-cen- — ders directly to the reservoir. 

MÀ — — — — — — — — — — — — — — — — 6 —— — — SVs 

valve is connected through a tee from systems have one fault in common: through a tee from each of the two main M, 

each main cylinder line to permit flow They do not in general take care of cylinder lines and discharging into the $. 

from the line. The outlet ends of both — ftuid expansion, resulting from a ther- series line. A third relief valve dis E... 

check valves are connected to the inlet mal change, which might occur while charges fluid from the series line to the $; 

end of one relief valve. The outlet end the selector valves are in neutral posi- return line downstream from the selec- $.. 

of the relief valve is connected to tion. If the selector valves are of the un- tor valve. All relief valves are set to nf 

both the series line and the inlet of the balanced poppet type the pressure pop- the same pressure, which is usually lip 

second relief valve. The outlet of the pet will blow open and permit backing slightly more than half the working pres $i, 

second relief valve connects between two up of pressure through the power sys- sure of the power system. ah 

check valves arranged to permit flow tem relief valve but if other types of This arrangement permits a lagging Jy); 

to the main cylinder lines. Both relief selector valves are used such action can- piston to continue to the end of its $., 

valves are set to the same pressure which not take place. Thus the relief valves stroke after the leading piston has : 
should be slightly more than half the will have to be connected through a tee reached its stop. This resynchronizes 

normal working pressure of the power from each main cylinder line. These the doors at either extreme position 2 

system. This arrangement permits auto- relief valves can be of small capacity, Two relief valves in series take care 0! By», 

matic resynchronization at either ex- have a setting somewhat higher than the — fluid expansion in either main cylinder &... 
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can consist of any number of sub-sys- 
tems all connected to the same power 
system. The usual way to connect these 
subsystems to a power system of any 


full-pressure type is to connect the 

pressure in” ports of all the selector 
valves. to a common pressure header 
from the power system. The “return” 
ports of the valves can be connected to 
a return header which in turn connects 
to the reservoir. 

(he return header is a convenience 
but is not necessary if it is more con- 
venient to connect the returns directly 
to the reservoir. With this parallel type 
of distribution system any number of 
selector valves can be operated at once. 
However, the operations which require 
the least pressure will be accomplished 
first unless they require low rates of 
flow and restrictors are used to limit 
their speed of operation. 

Prevention of interflow between sub- 
systems, which might have their selector 
valves open simultaneously, requires the 
installation of check valves between the 
selector valves and the pressure header. 
These check valves prevent reverse flow 
in the pressure lines. This characteristic 
must be remembered when the relief of 
fluid expansion is being considered. 

It would be possible to arrange the 
selector valves of the various subsystems 


) in series even with a full-pressure power 
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| system. The pressure line would have 
| to be dead ended downstream from the 
| last selector valve and the valves would 
| have to be of the five-port type. No ad- 
f vantage in this hook up is apparent and 
the author knows of no design where it 
has been used. It merely serves as an- 
ther example of the inherent flexibility 
f hydraulic systems. 
l'he other main type of power system 
is the open-center type. With this power 
|:vstem the distribution system can be of 
ither the parallel or series type. The 


parallel type is unusual but has been 
used in few designs. In this type of sys- 
lem a return line is taken to the reser- 


vor from the downstream end of the 
pressure header. In this line is a shut 
ff valve so that pressure can be built 
up when the valve is closed but free 
reulation will occur the 
open. Each selector valve, 
can be an ordinary closed-center 
ur-way valve, is mechanically con- 
ected to the shut-off valve so that it 
` closed whenever any selector valve 
`moved from the neutral position. This 
system has the advantage of the 
type combined with the advan- 
the open-center type. 

inventional open-center system 
both the power system and the 
"Hbuton system. It consists of a 
rawing fluid from a reservoir 
iarging to a pressure line. Se- 
‘ives, which must be of the open. 


whenever 
alve IS 


} 


"hk | 


RODU í 


center type are arranged in series in 
the pressure line so that when all valves 
are in neutral the fluid traverses all the 
valves one after the other and then is 
returned to the reservoir. Thus, when 
all valves are in neutral, the pump op- 
erates at full volume but low pressure. 
When any valve is moved the free pas- 
sage is interrupted and pressure is 
built-up. Obviously, a relief valve is 
necessary to limit the pressure devel- 
oped. 

If the valves are the ordinary four 
port type the flow of fluid, when one 
is moved from neutral position, is 
through the valves upstream and to the 
cylinder. The return flow from the 
cylinder then traverses the downstream 
valves and returns to the reservoir. If 
two valves are operated at the same 
time, it is probable that the system will 
not function. This is because the fluid 
entering the upstream valve is directed 
to an operating cylinder. The return 
flow from the cylinder is then directed 
to the cylinder controlled by the down- 
stream valve. This makes the pressure 
required to operate the second cylinder 
appear as back pressure on the first 
cylinder. Under these circumstances the 
supply pressure would not be sufficient 
to perform the operations. 

This difficulty can be avoided by using 
five-port selector valves. These valves, 
when in neutral, act just like ordinary 
open-center selector valves but when 
in operating position the return fluid 
from the cylinder is directed to a fifth 
port which is connected directly to the 
reservoir instead of to the next valve 
downstream. When these five-port valves 
are used any number of valves can be 
operated at once. The only one effective 
is the one farthest upstream. When this 
is returned to neutral the next one func- 
tions. Some five-port valves are ar- 
ranged to return automatically to neu- 
tral when the operation they control is 
completed. In setting up this type of 
system it is essential that the relative 
importance of the valves be decided and 
that they be placed in order with the 
most important valve farthest upstream. 

Before the design of any hydraulic 


(3.3) 


Net (annular) orea = 5.842 sq.in./— 
P, 7856 /b. per sq. in. required to 


move load 





system is complete all line sizes must be 
determined. The general method of 
determining lire size is illustrated in 
connection with Fig. 1. Here, the oper- 
ating cylinder has a 3 in. dia. 
bore and a 1.25 in. dia. rod. We will 
assume, for purposes of illustration, that 
1,000 lb. per sq. in. pressure is avail- 
able at the pressure port of the selec- 
tor valve and that there would be 20 Ib. 
per sq. in. back pressure at the return 
port. Let us also assume that the cyl- 
inder has a constant tension load of 
5,000 Ib. which must be moved 20 in. in 
about 6 sec. A reasonable figure for 
valve loss might be 30 lb. per sq. in. 
which would be equally divided between 
the pressure and return sides. The area 
of the piston is 7.069 sq. in. and the 
area of the rod is 1.227 sq. in. This 
leaves a net area of 5.842 sq. in. against 
which the fluid pressure can work. 

Exact balance of the load would re- 
quire the resultant pressure against the 
piston to be 5,000 divided by 5.842 
which equals 856 lb. per sq. in. The 
difference between this and the supply 
pressure, 1.000 minus 856 equals 144 
lb. per sq. in., is available to overcome 
back pressure, loss in the valve and line 
losses. It is usually safe to assume that 
the load can be accelerated from rest 
by this pressure because the valve 
losses plus the line losses increase from 
zero as the rate of flow increases. 

Where a definite minimum rate of ac- 
celeration of the load is required it 
will be well to take that into consider- 
ation. It is usually advisable, although 
not mandatory, to use the same size tub- 
ing for both cylinder lines. Both lines 
are usually the same length. This offers 
a guide to the pressure loss that can be 
permitted in each line since the loss 
changes approximately as the square of 
the velocity through the tubing. 

The quantity of fluid flowing through 
the upper line will be 1.21 times that 
flowing through the lower line because 
of the difference in the gross and net 
areas of the piston. The square of 1.21 
is 1.46 so the loss through the upper 
line should be 1.46 times the loss 
through the lower. If we indicate pres- 


^35 o/a. area - 
Z O69 sq. in. 
"i i g 


20 * *roke 


(25 d'a. 
area- 
}227 sQ. in. 


Fig. 1—Problem requiring a study of pressure losses to determine tubing sizes. 
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res at various points on the diagram, 

g. 1, by subscripts as indicated it can 
shown that: 

Where R is the ratio of gross cylinder 

ea to net piston area. 


Pa = Pi PR 
P- <2 ELT 
À : I+ 


In this case R equals 1.21. The term, 
P, minus P», is obviously the line loss 
in the lower line. By substitution in this 
equation we find the lower line loss is 
31.3 lb. per sq. in. This then makes P, 
equal 953.7 lb. per sq. in. Subtracting 
P, the net upward force on the piston 
is 97.7 lb. per sq. in. Remembering that 
this acts on 5.842 sq. in. area but trans- 
fers pressure to a 7.069 sq. in. area, P, 
will be found to be 80.5 lb. per sq. in. 
The line loss in the upper line, P. minus 
P, equals 45.5 lb. per sq. in. This is 
1.16 times, P, minus P,, which serves 
as a check on the work. 

With the maximum allowable line 
losses known the size line can be deter- 
mined by the hydraulic line loss chart 
Fig. 2. In this particular problem let 
us assume that the lines are each 20 ft. 
long. the fluid corresponds to specifica- 
tion AN-VV-0-266, and 60 deg. F. will 
be the temperature at which the speci- 
fed rate of action will be required. 
From the earlier assumptions the rate 









REAR PROPELLERS as well as front propellers, a new develop- 
ment in German aircraft, are seen on this twin engine Dor- 


nier 335 fighter-bomber. 
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of flow is 5.842 times 20 which equals 
116.8 cu. in. in 6 sec., or 19.5 cu. in. 
per sec. The allowable loss in the lower 
line is 31.3 divided by 20 or 1.56 lb. per 
sq. in. per ft. 

Entering the chart at the temperature- 
specific gravity grid (S) the specific 
gravity at 60 deg. F. is found to be 0.845. 
Projecting horizontally to the right to 
intersection with a vertical 
1.56 lb. sq. in. ft., 
loss (p). Extend this intersection up- 
ward and slightly to the left parallel to 
the lines corresponding to head loss (Ah). 
This is found to be 4.1 ft. per ft. Pro- 
ject the head loss vertically upward to 
the intersection with a horizontal line 
of 19.5 cu. in. per sec., flow (Q). 

Enter the chart from the temperature- 
viscosity grid and find the Saybolt vis- 
cosity (V). This value is 125 which 
corresponds to 25.5 centistokes. Project 
the intersection of values (A) and (Q) 
downward and to the right, parallel to 
but opposite in direction to the short 
arrows. Intersection of this line with 
the 25.5 centistokes line gives a 0.39 
in. inside dia. (D). Following upward 
and to the left parallel to the diameter 
lines it is found that the required tubing 
size is just less than !5 in. by 0.049. 
This falls in the turbulent region. 

If the next 


line from 


per per pressures 


larger 


tube, 54 in. by 


Occupvinez Forces Discover New Nazi Plane in Dornier Plant 
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0.065, were used the flow would prob- 
ably be laminar and the losses would 
be somewhat smaller. When we con- 
sider that the loss in the upper line will 
be larger, it is obvious that the larger 
tube should be used. By way of check 
one can run through the chart to find 
the line size for the upper line under 
the given conditions. 

This example did not contemplate the 
need for power to force operation in 
the reverse direction but in many actual 
cases When 
this is so a check should be made for 
the reverse condition which might re- 
quire a larger tubing size. If care is 
taken to calculate the worst case first the 
second checked 


this would be required. 


condition can be 
roughly. 

Few complete hydraulic systems are 
so simple as the examples given. Their 
design is, however, merely the applica- 
tion of the same methods to somewhat 
more complicated problems. Frequently 
the complications can be separated and 
solved one at a time thus reducing the 
design to relatively simple operations. 
Epiror’s Note: Hydraulic line 
charts are available in 20x31 in. size, 
in full detail, from Howard Field, Jr., 
5959 South Hoover St., Los Angeles 44, 
Calif. Price $1.50. 


loss 


against the Allies because of timely strategic bombing, had 
a speed of over 400 m.p.h. at 25.000 ft. 


bombed-out Dornier plant near Munich. 


aay 


It is shown in the 
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Dimensioning of Rough Forgings 
To Assure Metal for Finishing 


FRANK M. MALLETT 


Production Design Engineer, 
Curtiss - Wright Corporation 





Presenting a method of approach and general solution of a typical prob- 









lem of determining nominal dimensions and tolerances on forgings so 


HE problem of designing a part 

for forging or for any other fabri- 

cation method can be divided 
into three phases: functional, structural 
and production. An important con- 
sideration in production design of a 
forging is the determination of proper 
tolerances on basic dimensions. Nominal 
dimensions must be selected so that 
with any combination of tolerances 
there is enough material for machining. 
When this is done incorrectly, forgings 
cannot be properly machined and are 
wasted. 

The choice of tolerances for various 
dimensions is naturally somewhat arbi- 
trary. Many engineering departments 
have their own tables of forging toler- 
ances. These tables often differ, espe- 
cially for aluminum alloy forgings. In 
the following example standard toler- 
ances of the Drop Forging Association 
are used. These published in 
"Standard Practices and Tolerances for 


are 


Impression Die Forgings." 

Since tolerances are available in 
tables, the real problem is to find the 
proper values for the nominal forging 
dimensions. An analytical method of 
ittack on the general problem has two 
advantages. First, individual numerical 
often misleading. By 


examples are 





that any combination of tolerances will leave enough material for machining. 





chance, selected values may give a result 
that seems to be true for many applica- 
tions but is actually only true for that 
one set of values. Thus the example may 
do more harm than good when the 
method is applied to other problems. 
Second, solution of the general problem 
gives formulas that can be used for any 
number of individual problems, thus 
saving much effort on these problems. 
Study of the application of this method 
to the following problem should show 
how to apply the method to other shapes 
of forgings. 

A forged steel link, with bosses at both 
ends for holes, estimated to weigh 5 1b., 
is shown in Fig. 1. In this individual 
problem, it is required to find the forg- 
ing dimensions L, Æ, R and their toler- 
ances so that all parts will have enough 
material for machining. 

The size of the hole, 1.800 in. dia., and 
the minimum landing requirement of 
0.100 in. show that the bosses need a 
minimum radius of 1.000 in. The boss 
at one end can be designed on this basis, 
but if the other boss were designed the 
same way, the variation in L would 
sometimes put the second hole over the 
edge of the boss. Therefore, it is neces- 
sary to elongate the second boss as in- 
dicated by the two centers for radius 





10.000" £ 9-010 


1.800" max.dia 


Fig. 1—Steel forged link with bosses at both ends for holes presents a dimensioning problem, 





R = t, on the right in Fig. 1. The prob- 
lem then, is to find the tolerances in 
the tables and to see what effect they 
have on the location of the second hole, 
so that the amount of elongation of the 
boss and the over-all length of the forg- 
ing can be determined. 

In the general problem, illustrated in 
Fig. 2, rmin. is the minimum radius of 
the boss, replacing 1.000 in. min. rad. in 
Fig. l, and m — t, replaces the 10.000 
+ 0.010 dimension. 


Solution of General Problem 


Dimensions m, the distance between 
hole centers, t., its tolerance, and Tmi, 
minimum radii of bosses, are given. 

Step 1: Find R — t, the radius of the 
boss. Mismatch, a, must be taken into 
consideration for the hole landing. 
Shrinkage and die wear tolerances affect 
R through values of t, and a. The mis 
match a and tolerance t, are both found 
in tables based on the known approxi- 
mate value of R and the weight of the 
forging. 
or 
& tt, (l 


R = TT min. t 


Step 2: Find t, the tolerance on the 
over-all length of the forging. Since 
boss design takes care of mismatch, the 
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| ace C Dp te. E in. -:-0.003 --0.002 
leon Up io Sini -+0.006 2-0.003 
| Up to 3 in. - 20.009 -:-0.005 
I^ Up to 4 in. +0.012 +-0.006 : 
[4 Up-to 5 in.’ +0.015 ^ -:-0.008 Up to 9 Ib. 
— Upto6 in.  * i 9.018 20.009  Up.to l1 lb. ; 
Each additional Y^ Each additional |. 
inch add 0.003 0.0015 2 Ib. add - 
For example For example „ 
ory 0.036 0.018 21 
18 * 0.054 0.027 31 
24 ;o 9072 0.036 4 
36 0.108 0.054 . Uv 
48 ; 0.144 0.072 Sn 
60 3 0.180 0.090 i 91 
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Fig. 2—A general dimensioning problem in which the distance m between 
hole centers, its tolerance t,, and minimum radius r,,,,. of bosses are given. 


nly factors affecting over-all length L 
of the forging are shrinkage and die 
wear. Therefore t, is the sum of toler- 
ance values on each taken from the 
tables, which are based on readily esti- 
mated approximate values of L and the 
weight of the forging. 


Step 3: Find e, the required elongation 
of the second boss, and L, the over-all 
length of the forging. 
In Fig. 2, considering all limits on 
' dimensions that will move the hole 
center to the left and the boss to the 
right: 
t (L+t) —2(R—t) —e (2) 


onsidering the limits that will move 
iole center to the right and the boss 


to the left: 
m -+ t, (L—t:) —2(R+t) (3) 
L — m 4- 2R + ts + ti + 2t (4) 


ütuting (4) in (2) 


e — 2t, + 2t, + 4t, (5) 


Step 4: Find A, the elongated length of 
the second boss 

A=2R + e (6) 
Step 5: Find t£, the tolerance on A, by 
consulting shrinkage and die wear toler- 
ance tables. 
SOLUTION OF EXAMPLE IN Fic. 1 
m = 10.000, t, = 0.010 and r,,,, = 1.000 
Step 1: Table I, reproduced herewith 
from the Drop Forging Association 
booklet mentioned before gives a shrink- 
age tolerance of 

0.003 in. 
for a dimension of about 1 in., which is 
obviously the approximate value of R, 
and a die-wear tolerance of + 0.038 in. 
for a 5 lb. forging. 
ta = 0.003 + 0.038 = 0.041 in. 


Table II allows a mismatch of 0.018 in. 
Using Equation (1), 

R = 1.000 + 0.018 + 0.041 
Step 2: The approximate value of L is 
obviously between 12 and 13 in. The 
shrinkage tolerance in Table I is there- 
fore + 0.039 in. The die wear tolerance 
is + 0.038. 


t, = 0.039 + 0.038 = 0.077 in. 


1.059 


Jo ^ sd 
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Step 3: Using Equation (4), 
L = 10.000 + 2.118 + 0.010 + 
0.077 +- 0.082 = 12.287 in. 
Using equation (5) 


e = 0.020 + 0.154 + 0.164 = 0.338 in. 


Step 4: Using equation (6) 
A — 2.118 + 0.338 = 2.456 in. 
Step 5: From Table I, the shrinkage 
and die wear tolerances for A are 
+ 0.009 and + 0.038. So t, = 0.047 in. 


Desired dimensions and tolerances are 


R = 1.059 + 0.041 in. 
L 12.287 + 0.077 in. 
A = 2.456 + 0.047 in. 

The question of rounding off to two 
decimal places can be left to individual 
drafting room practice. It is probably 
advisable. If this is done, tolerances 
should always be rounded off upward. 
It is important that this be done before 
the tolerance is used in Equations (1), 
(4) or (5), otherwise the nominals 
might not be correct for the tolerances 
as they are to be given. 





Table Il — Mismatching 
.: Tolerance 


Inches Tolerance 
Commercial Close 


Net Weight up 
to — lb. 


‘Each additional 
6 Ib. add 
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in- 


LTHOUGH a deal of 


formation has been published on 


great 





the variation in physical prop- 






erties of cellulose plastics when ex- 
posed to different temperatures and 
conditions of atmospheric humidity, 





there is a lack of specific data with re- 
gard to measured effects of exposing 
molded pieces of cellulosic thermoplas- 







tics to high climatic temperatures and 
The 


effects was recognized vears ago, 





humidities. importance of these 





not- 





ably by large automobile producers. 
One difficulty has been that one mate- 
molded into different 
shapes by different 


would give greatly varving results foi 






rial when sizes 





and procedures 






each different size, shape. and proce 





dure. As vet, no methods are available 





for converting results of such tests into 





generally valid constants descriptive 





of a material. 





In the absence of such methods. the 





behavior of selected test pieces of sim- 








Table I 








High-Acetyl 
Cellulose-Acetate 


Dimensional Stability 
Of Cellulose Thermoplastics 


W. E. GLOOR 


Hercules Powder Company 


The effect of extreme climatic conditions in the temperate and tropic zones on the 
dimensional stability of cellulose thermoplastics is discussed in this article. Tabulations 


of experimental data, and design and production hints for optimum stability are included. 


ple design is analyzed, when exposed 
to standard humidity-temperature test 
cycles A.S.T.M. D756-44T. Test pieces 
were molded from a variety of materials 
by different techniques. Selection of 
test pieces was from standard speci- 
mens of different thicknesses; a tensile 
specimen, 74% in. long by 14 in. thick, 
a test disk 2 in. in diameter and ¥ in. 
thick, and a flex strip 5 in. long, !5 in. 
wide and Ys in. thick. Each was made 
by injection. The tensile bar and test 
strip illustrate the effects of straight- 
line flow in filling the mold, whereas 
the disk, gated at the disk edge, illus- 
trates the effects of spreading of plastic 
during filling. In addition, samples of 
extruded strips, 5 in. by % in. by Ye in., 
also were tested. 

The molding materials formed into 
these test pieces are described in Table 
I. The flow of all these materials, with 
the exception of the soft ethyl cellulose, 
was harder than the type in common 





UM Ust 


Properties of Cellulosic Molding Materials As Exhibited in Dimensional Stability Tests 


| 
Cellulose-Acetate 
Butyrate 





Ethyl Cellulose 

















use prior to 1941. In this respect, the 
data illustrate the trend of cellulose 
plastic formulations to meet current 
wartime requirements. Also, some idea 
of the heat resistance of these plastics 
may be gained by comparing such data 
as those for flow temperature, heat dis- 
tortion, and deformation under load. 

Too strict an interpretation of data 
involving distortion of cellulosic plastics 
at elevated temperatures can, however, 
not be made. For instance, it might jus- 
tifiably be concluded from the critical 
temperature for “heat distortion,” Table 
I, that none of these materials would 


be useful at temperatures above 125 
to 200 deg. F. This, however, is not 


true, because cellulosic thermoplastics 
are frequently exposed to such tempe: 
atures in practice for varying lengthy 
periods of time. For example, spools for 
electrical coils operate continuously at 
temperatures up to 200 deg. F. 

The same caution should be applied 












Method 













H8 H5 







flow flow 
Flow temp. deg. F 361 342 
Impact at 77 deg. F ive 











Impact at 10 deg. F 0.3 0.3 











Flexural strength 11,700 








11,700 


















































2.11 
0.06 


Percent water absorbed 

Percent soluble loss 

Heat distortion temp. deg. 
EL. 

Percent deformation under 
load 2 hr. at 120 deg. F., 
loaded at: 

100 Ib. per sq. in. 
2,100 Ib. per sq. in 















151 154 





2.01 
0.06 













H3 H2 H4 S3 H2 

flow flow flow flow flow 
325 297 321 212 302 
2.9 0.6 0.5 6.2 1.5 
0.2 0.3 1.7 1.0 
10,700 8,500 11,550 [1,820 8,100 
2.01 1.5 1.61 1.46 1.70 
0.2 0.24 nil 0.03 


158 


151 122 


“Ibo 


9.8 t. 











Percent weight loss on 
heating 5 x 1/2 x 1/16-in. 
strips 72 hr. at 175 deg. 












H1 

flow 

332 By A.S.T.M. Method D569-41T 

6.1 Charpy, ft. Ib. per inch of notch 
A.S.T.M. D256-43T 

1.3 Izod, ft. lb. per inch of notch, 
A.S.T.M. D256-43T 

11,700 Using Tour Marshall Tester, pro- 

cedure of A.S.T.M. D747-131 

2.07] By A.S.T.M. D570-42 

0.07] By A.S.T.M. D618-41T 


194 






Method of A.S.T.M. D621-4, 


weights and times changed 
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Table Il—Cellulosic Thermoplastics—Behavior Under Simulated Extreme Service Conditions* 


Percent Dimensional Change Observed for 











Cellulose 
Type Specimen Test Applied Property Thigh-Acetvl Acetate Ethyl Cellulose 
Measured Cellulose Acetate Butyrate 
H8 H5 H3 H2 Ht S3 H2 H4 
flow flow flow flow flow flow flow flow 
Molded Tensile Bar| Temperate Zone length 0.1 nil 0.2 | -0.2 —0.2 nil nil nil 
T " > -" " weight 0.2 vu 2 0.2} +0.1 -0.2 nil 0.1 —0. 
" " * | Torrid Zone length —05 -05 -0.8]|] —0.9 —3.0 nil 0.2 0.2 
s — " " " weight —1.1 -11 -15|-0.4 -0.4|—0.5 -06 -—0.2 
Molded Disk Temperate Zone diameter | —0.7 —0.5 —0.1| —0.3 —0.4 0.2 0.2 0.3 
" " — — weight —0.2 —0.2 0.2 0.1 0.2 nil 0.1 -0.1 
" " Torrid Zone diameter | —1.0 —1.0 —1.2 1.6 —0.2 0.4 0.2 0.1 
" ? " e weight —0.3 —0.4 -0.7|]-0.3 —0.3 | -0.2 -0.4 —0.2 
" " Repeated Cycle (3 cycles) diameter | 21.14 —1.5 —1.6| —0.4 —0.5 -0.6 -—0.8 
j . " — weight —1.4 -1.5 -1.6| —0.4 —0.4 —0.5 -—0.8 
" a - uw os diameter | 21.5 —1.6 —2.0] —0.3 —0.4 -0.6 —0.8 
” - "ap wg weight —1.5 —1.6 -2.0]| —0.3 —0.4 -0.5 -0.8 
“ Im “ (7 “ ) 
" . 7 Cycles, then reconditioned weight —0.7 -0.8 -1.2 0.9 0.2 0.1 0.2 
Molded Strip Temperate Zone length 0.4 —0.3 -1.6 0.3 0.2 nil nil nil 
s " " " weight 0.2 —0.5 -—0.4 0.4 0.3 0.2 0.1 0.1 
à m Torrid Zone length 0.3 —1.5 —2.0 3.6 7.1 | -5.2 -0.2 —0.2 
" " " - weight —-17 -1.9 -3.2 1.3 0.5 0.9 0.2 0.1 
" Repeated (3) Temperate Cycles | length —13 -1.1 -1.6| —0.2 —0.2 -0.1 0.1 
E m (3) * - weight —1.5 -1.8 -2.3| —0.1 nil —0.3 -—0.6 
" S " (1) " : length —1.1 -1.3 -1.7| -0.2 —0.3 —0.1 0.1 
" — (7) weight —2.2 -2.8 -3.5 0.1 —0.1 -0.5, —0.6 
“ ^ “ (7) 4 ^ 
7 Cycles, then reconditioned weight —1.4 —1.9 2.4 0.6 0.4 0.2 -0.2 
Extruded Strip Temperate Zone length —0.1 -—0.2 0.1 0.1 nil nil —0.1 
" : " " weight 0.2 0.1 0.2 nil 0.2 0.3 0.3 
» " Torrid Zone length 2.8 Sse 1.3 A 0.1 nil —0.9 
" " P " weight —0.6 —0.6 —1.3 ilr ovexi 0.2 0.2 0.4 





* Tests applied were the Temperate Zone and Torrid Zone tests specified by A.S.T.M. D756. 


BAR, TENSILE, INJECTION-MOLDED 


TA IN. LONG AND 14 IN. THICK 





DISK STRIP, INJECTION-MOLDED 
INJECTION-MOLDED 


$ IN. X 14 IN. X Vye IN. 


2 IN. DIAMETER 
1% IN. THICK 








STRIP, EXTRUDED $ IN. X tf IN. X Vye IN. 





Fig. I—Dimensions of the molded and extruded test pieces used in the experi- 
ments for the determination of the influence of climatic conditions on the 
dimensional stability of cellulose thermoplastics. á 


All the samples were molded into the 
standard test specimens illustrated in 
Fig. 1. The samples, after proper aging 
and conditioning were exposed to test 
cycles proposed by 4.S.T.M. D756 to 
simulate extreme service conditions. 
The tests applied were as follows: 


under load,” 
Although test methods give 


“percent deformation 
ble I. 
a indicative of the general trend, 
y fail to estimate the usefulness of 
material for a specific purpose. Ac- 
| application tests are still neces- 
sary, Thus, molded cellulose plastics 
í be used under little or no loading 
at temperatures much higher than could 
be expected from the heat distortion 
temperatures data given. 


TEMPERATE ZONE CycLe: Exposing con- 
ditioned specimens to an atmosphere 
of 88 percent relative humidity and 140 
deg. F. for 24 hr., a second exposure at 
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140 deg. F. in a dry oven, finally recon- 
ditioning at 75 deg. F. for 24 hr. at 60 
percent relative humidity. 


Torri Zone Cycie: Exposing condi 
tioned specimens to an atmosphere of 
100 percent relative humidity and 175 
deg. F. for 24 hr., a second exposure at 
175 deg. F. in a dry oven, finally recon- 
ditioning at 75 deg. F. for 24 hr. at 60 
percent relative humidity. 


REPEATED CYCLE: Repetition of the tem 
perate zone cycle 3 or 7 times before 
reconditioning at room temperature. 


A summary of the results obtained in 
these tests is reported in Table II. Ex- 
posure of the relatively thick tensile 
bar, even in the torrid zone test, was 
not severe enough to produce as much 
as a ]-percent change in length in most 
of the samples. The disk, which was 
thinner than the bar, varied in diameter 
between a 0.3 percent increase and a 
0.7 percent decrease in the temperate 
zone test. The torrid zone test pro- 
duced diameter changes from a 1.6 per- 
cent increase to a 1.2 percent decrease 
in the softer samples. In the repeated 
cycle tests, some of the disks changed 
considerably, while others were as stable 
after seven cycles as after the first tem- 
perate zone cycle test. The thin strip 
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Ram in 
Fast impulse 







Molding cycle 
Daylight 





Materials 





High-acet yl 
cellulose acetate 
of H8 flow 

High-acet yl 
cellulose acetate 
of H5 flow 

High-acet yl 
cellulose acetate 
of H3 flow 

Ethyl cellulose 
of S3 flow 







Diameter A* 
Diameter B* 
Weight 
Diameter A 
Diameter B 
Weight 
Diameter A 
Diameter B 
Weight 
Diameter A 
Diameter B 
Weight 
Diameter A 
Diameter B 
Weight 
Diameter A 
Diameter B 
Weight 












Ethyl cellulose 


of H2 flow 










Cellulose acetate 
butyrate of H2 flow 


samples withstood the temperate zone 
test well, except those in the soft. 
est acetate. The torrid zone test was 
particularly well resisted by the hard- 
est cellulose acetate and ethyl cel- 
strip samples. The repeated 
cycle tests produced about the same 
degree of dimensional change on the 
disk samples as on the strips, but a 
little greater weight-loss on the strips 
than on the disks. It is interesting to 
note that on reconditioning the disks 
after the tests, samples of the hard high- 
acetyl acetate, acetate butyrate, and 
ethyl cellulose came back to within 1 
percent of their original weight, with 
those of ethyl cellulose showing the 
least net change. 

Generally, the heavier sections showed 
best dimensional stability; in the thin 
sections, those based on the hard high- 
acetyl acetate (H5 to H8), on the ace- 
tate butyrate (H2 to H4), and on the 
softer ethyl] cellulose plastics (S3 to 
H2) showed about equal retention of 
shape, with the hardest ethyl cellulose 
samples being the best. 

Regarding effects of other molding 
and testing variables, experience and 
available data appear to justify the fol- 
lowing general statements: 

A change in the mold gating, as indi- 
cated in Fig. 2, from a narrow to a 
wide fan-shaped inlet, gave better di- 
mensional stability in moldings based 


lulose 





Cycle Steps 








Ram out, mold hold 


Property 
Measured 






Table I1I—Effects of Variations in the Molding Cycle 


The disks tested (2 in. diameter-by 1/8 in. thick) were molded on cycles indicated, and then subjected to the 
Torrid Zone test for 24 br. at 175 deg. F. and 100 percent relative humidity, plus 24 hr. at 175 deg. F. in dry air. 






8 8 10 10 
5 1/2 1 1/2 
6 6 10 10 
3 3 3 3 


































—0.7 —0.8 1.8 
—1.7 —3.8 —3.8 
—0.3 —0.3 —0.3 
—0.9 —1.2 0.7 
—2.9 —5.6 —6.8 
—0.6 —0.7 —0.5 
—0.9 0.8 4.5 
NEM ^ — nudus —5.3 —6.8 
—0.5 Rak —0.7 —0.8 
—0.5 0.3 nil 
—0.5 —1.5 —0.5 
nil 0.1 0.1 
—0.2 0.2 0.1 
—0.2 —0.1 —0.2 
0.1 0.1 à 0.1 
—2.0 LS 
—6.0 —10.2  J..... 
i E aux 





* Diameter A was measured in direction of flow; diameter B was measured at right angles to direction of flow. 


Time in Seconds 





10 14 14 18 
5 1/2 5 1/2 
10 12 12 12 
3 3 3 3 








Percent Change in Properties After Torrid Zone Test 





0.2 +4.6 —0.2 —4.2 
—1.7 —8.6 —3.7 —7.5 
—0.3 —0.5 —0.5 —0.3 
—0.3 +5.8 +0.7 —3.0 
—2.3 —9.3 —3.5 —5.9 
—0.4 —0.7 —0.6 —0.8 

0.4 1.9 4.3 0.4 
—2.6 —9.9 —9.3 —3.2 
—0.7 —1.1 —1.1 —0.2 
—0.4 —0.4 0.3 —0.4 
—1.0 —1.3 0.8 —1.0 

0.3 0.5 0.8 0.4 

nil —0.3 0.2 —0.2 
—0.1 —0.6 —0.6 —0.7 

0.3 0.9 0.6 0.4 







Table [V—Dimensional Stability 
of Cellulosic Plastic Sheet Materials* 





Nitrocellulose 
Material Sheet 
Weight Loss, Percent —0.6 to 1.31 
Change in Length, Percent| —1.5 to —0.7 


Change in Width, Percent 


* Tests were made as follows: 


Cellulose Acetate Sheet 


—0.2 to —1.0 


Ethyl Cellulose 
Sheet 


MS flow H flow MS flow 
0.1 0.35 0.35 

—1.0 —0.8 —1.2 
2.2 —0.2 —].1 


Samples 5 x 1 x 1/8 in. were cut from skive process 


sheets and exposed 21 hr. at 175 deg. F. ànd 100 percent relative humidity, followed by 
exposure of 24 hr. at 175 deg. F. in dry oven; then samples were reconditioned 24 hr. 
at 75 deg. F. and 60 percent relative humidity, and tested. 


on cellulose acetate H8, while it had 
little effect upon those based on either 
S3, H2 or H4 ethyl cellulose. This wid- 
ening of the gate was of particular 
value in molding the harder acetate, in 
that it allowed the material to spread 
out prior to entering the cavity, with 
the result of lower molded-in stresses 
in the piece. 

The molding machine used for these 
specimens had a timer which allowed 
choice of plastic delivery at a given 
high-volume rate over a predetermined 
time with subsequent delivery at a low- 
volume rate so as to keep pressure on 
the molded piece during its set. By 
running the pump at the high-volume 
rate for only % sec., the disk cavity was 
not filled in this first spurt, and the 
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subsequent slower filling rate meant that 
an appreciable part of the cavity was 
filled out during the slow-entry period. 
Data in Table III compare the effect 
of this slow rate of filling the mold with 
a fast rate of injection in which the 
mold was filled completely in five sec- 
onds at a constant rate. An interesting 
difference will be observed in the behav- 
ior of the plastic materials: the rate 
of filling the cavity has little effect on 
the dimensional stability of ethyl cellu- 
lose plastic, but a pronounced effect on 
high-acetyl cellulose acetate. 
Distortion is caused by internal 
stresses which are produced on cool- 
ing and later released under the influ- 
ence of heat and humidity. These 
stresses are in all cases less pronounced 
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when filling rates are constant. How- 
ever, while ethyl cellulose has a more 
ordered internal structure and is, there- 
fore, less affected by variations in the 
fll rate, test strips of cellulose acetate 
reveal a greater dependence of the ma- 
terial on the rate of filling. Cellulose 
icetate, molded at a uniform rate, had 
greater lateral shrink and less longitu- 
dinal shrink than those molded at two 
flow rates. 

Data given in Table III show that the 
speed of the molding cycle made little 
difference with respect to the dimen- 
sional stability of the ethyl cellulose 
moldings, but slower cycles with the 
high-acetyl acetate tended to give mold- 
ings with poorer resistance to dimen- 
sional change on heating. Molding cy- 
cles faster than 23 sec. gave cellulose 
acetate disks with the best performance. 
Disks were found to be more sensitive 
to this time factor than strips. Again 
the direction of flow of the plastic dur- 
ing molding should be considered if 
molds are to be designed for optimum 
dimensional stability in the product. 

On the basis of data in Table III. 
it appears that the stresses which are 
molded into disks and strips at right 
angles to the line of flow during in- 
jection, cause greater distortion when 
released by heat and high humidity, 
than those molded in parallel with the 
line of flow. 

The above discussion pertains to in- 
jection-molded samples. The same ma- 
terials were extruded into strips ¥ in. 
by Ys im. in section and cut to 5-in. 
lengths. Tests are shown in Table II. 
There was an apparent change in length, 
but little other change is shown by 
comparing weights of injected and ex- 
truded pieces, especially in the acetates. 
The apparent change in length actually 
was bending occasioned by the cutting 
of the strips to the test length. Stresses 
left in the pieces after cutting appar- 
ently caused the corners to bend. Ex- 
truded pieces showed little tendency to 
shrink in width at points of stress con- 
centration. The reason for the better 
dimensional stability of extruded pieces 
is that molded-in stress is much smaller 
than in injected pieces. 

Table IV provides another example of 
the influence which the molding process 
may have on the molded material. These 
data were obtained in tests on sheets of 
nitrocellulose, cellulose acetate, and 
ethyl cellulose plastic stock made by 
skiving and subjected to the torrid zone 
test. The data indicate that these sheets 
had little molded-in stress to be relieved 
by application of heat and humidity. 
This lack of molded-in stress probably 
resulted from the baking step in skiving. 

[he findings outlined above have been 
applied in a number of fields. The good 
dimensional stability exhibited by mold- 


ings from S3 ethyl cellulose molding 
powder was the reason for its selection 
for the army canteen (now out of pro- 
duction), the Signal Corps flashlight, 
and the venturi tube for use in air- 
planes. Resistance to organic solvents 
has resulted in the selection of a hard, 
high-acetyl acetate as the material from 
which are molded the cylinders of a 
spray pump for applying a widely used 
liquid household cleaner. The use of 
high-acetyl cellulose acetate in gas mask 
lenses, army whistles, rocket parts, 
razor boxes, and flush ells for use in 
plumbing show that other fabricators 
have also found these properties useful 
and adaptable. 

The data presented indicate that the 
dimensional stability of molded varie- 
ties of high-acetyl cellulose acetate, cel- 
lulose acetate butyrate, and ethyl cellu- 
lose plastics in the harder flows were 
comparable when these cellulosics were 
molded into three standard test speci- 
mens, and compared in standard tests 
involving exposure to heat and humidity. 
Factors found helpful in developing the 
maximum dimensional stability in 


molded pieces oí high-acetyl cellulose 
acetate plastics were: wide-gated molds, 
complete filling of mold at uniform and 
rapid rates, travel of plastic in one di- 
rection with a minimum spread during 
filling of the mold; total molding cycle 
of less than 23 sec., and use of warm 
molds. Ethyl cellulose was least sensi- 
tive to these factors, and cellulose ace- 
tate-butyrate fell in between ethyl cellu- 
lose and cellulose acetate. Injection 
molding of ethyl cellulose with a flow as 
low as S3 yielded moldings of a stability 
equal to that of the cellulose esters of 
H2 or harder flow. 

Extruded and skive-sheeted samples 
showed somewhat better resistance to 
dimensional change than did injection- 
molded samples. Ethyl cellulose and 
nitro-cellulose sheet stock were particu- 
larly resistant in this respect. 


The following references were used in the 
preparation of this article: *Technical data 
on Plastics," Plastic Materials Manufac- 
turers’ Association, Tower Building, Wash- 
ington, D. C. 1945; and T. S. Carswell and 
H. K. Nason, Modern Plastics, 21, p. 121 
(June 1944) ; p. 125 (July 1944). 





Fig. 2—Change in mold gating from a narrow to a wide fan-shaped inlet, as 
shown in the two upper photographs, gave cellulose acetate disks (H8 flow) 
better dimensional stability as is indicated by the two lower pictures, when the 
moldings were subjected to the Torrid Zone test. 
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Selection of Electric Motors 






Based on Load and Duty Cycle 


machines. 


FRANK LOCK 


Engineer, Electric Hoist Department, Yale & Towne Mfg. Company 


Analysis of energy required to start and to accelerate electric motor driven 


Significance of WR? in energy equations and methods of determining 


WR? are discussed. Heat loss in motor for the several phases of the duty cycle 


HEN confronted with the 
problem of selecting a drive 
for a new machine, or for one 
that has been redesigned to obtain in- 
creased speed and production, designers 
should not select motors solely on the 
basis of power required at full load. 
This practice is expedient only when 
the duration of the loads applied and 
the frequency of operation are thor- 
oughly understood, and it is known 
from experience that the characteristics 
of the motor selected are such that it 
will give satisfactory performance. 
The better practice is to select the 
motor after a careful analysis has been 
made of the electric power requirements, 
especially when starting, stopping, and 
reversing of load are frequent. The 
analysis should be based on the ex- 


pected or known duty cycle. Power 








400 





5 hp Motor With 
5 Percent =~ 
-— — 


are calculated and compared with the ability of a motor to dissipate and absorb heat. 





requirements should be computed for 
periods of full load, partial load, over- 
load, starting and reversing. 

With the duty cycle and power re- 
quirements determined, the problem re- 
solves itself to the selection of a motor 
and control that have the necessary ther- 
mal capacity and operating character- 
istics for proper performance. 

Standards for temperature ratings of 
motors, which have been set up to de- 
fine safe limits for operation, give a 
measure of a motor only under definite 


conditions. Such a rating, therefore, is 
not a criterion because all the conditions 
encountered in actual service are not 
taken into consideration. The rating is 
arbitrary, it is established by fixed 
standards, and cannot indicate safe op- 
erating limits for all service conditions. 


This discussion is primarily con- 
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Fig. 1—Torque in percent of full load torque at different synchronous speeds for two 5 hp. induction motors. 
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Percent Synchronous Speed 





cerned with the performance of poly. 
phase squirrel cage motors of the type 
most frequently used on hoists, cranes, 
and machine tools where a quick start 
and reversal of rotor are usually re 
quired. For such applications only the 
NEMA Classes C and D come into con- 
sideration. The proper selection of 
either class depends on the work cycle 
the motor has to perform. 

When the rotor of an induction moto: 
runs at a speed exactly equal to the 
synchronous speed of the rotating field, 
no flux lines cut through the rotor bars, 
and consequently no torque is devel. 
oped. Thus, an induction motor must 
lag a few r.p.m. behind the synchron- 
ous speed to develop sufficient torque to 
overcome even light load losses. 

As the load torque is increased, the 
motor speed must drop so that more 
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irrent will flow in the rotor bars to 
evelop the additional torque. This 
duction in speed is called “slip,” and 
epends upon the electrical resistance 

f the rotor. 

Both the starting torque and the slip 
f an induction motor are influenced by 
the rotor resistance, and consequently 
re directly related to the heating of the 
rotor under different load conditions. 
By increasing the resistance of the rotor 
circuit the starting torque can be in- 
creased up to a certain value. It makes 
no difference whether the resistance is 
inserted into the rotor or added by 
means of external resistors. The latter 
method requires slip rings. 

For best full load operating condi- 
tions, the resistance should be as small 
as possible, but for maximum starting 
torque the resistance should be large. 
he calculation and proper selection of 
stator and rotor resistance is the par- 
ticular problem of the experienced 
motor design engineer. 

Torque speed curves for two crane 
motors are shown in Fig. 1. Each motor 
is rated at 5 hp., 220 volts, 60 cycles. 
But the motors have different slips. The 
motor having torque curve A has a 5 
percent slip. The motor having torque 
curve B has a 10 percent slip. The area 
under torque curve A is larger than the 
area under torque curve B. Therefore, 
the average accelerating torque for 
curve A is greater than that for curve B, 
consequently the motor having curve A 
will come up to full load speed faster 
than the other motor. 

One phase of the starting cycle, that 
is, the time required to accelerate a 
motor to its running speed, usually re- 
ceives scant attention. But a simple 
mathematical analysis of starting con- 
ditions would take the guess work out of 
the design. 

Within every moving body kinetic 
energy is stored, the amount of which 
is the product of the mass of the body 
and the square of its velocity. To in- 
crease the velocity of a body, neglect- 
ing losses, there must be given to the 
body an amount of energy equal to the 
difference in the energies possessed by 
the body at the first and last velocities. 
The force required to increase the ve- 
locity of a moving body is always greater 
than that necessary to maintain motion 
at a constant velocity. 

Vith 

V = weight, lb. 
= velocity, ft. per sec. 
= energy, ft. lb. 

2 = acceleration of gravity, ft. per sec. 


) 


the kinetic energy in a linear moving 
n M is 
MV Wy 


E = 


Jy Suma 
in rotating bodies such as rotors and 
, the kinetic energy is the same as 
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R = 0.352 D, ft 
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C alibrating 
“weight 


W= total weight, Ib 
w = weight per cu. in 
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WR* of cal. weight 


Oscillations of cal. weigh 


j 


The oscillations used in the calculation must 


be for the same time 


in both setups 





Fig. 3—Torsional pendulum method of determining the WR? of any object. 


for translation; except instead of linear 
movement the masses revolve around an 
axis, and the whole mass can be as- 
sumed to be concentrated at a radius R 


equal to the radius of gyration. 

In the technical analysis, in place 
of the mass the product of weight and 
the square of the radius of gyration is 
used. These terms are written as WR. 
The kinetic energy in bodies revolving 
at N revolutions per min. is 


sa ES W )) nam 
_ oo 60 


W R N? 
5,872 


, ft. Ib. 


The radius of gyration and WR? of a 
solid cylinder and a hollow cylinder are 
given in Fig. 2. For bodies of other 
geometric shapes see “W R?” of Various 
Shaped Bodies,” Propucr ENGINEER- 
inc, April 1939, pages 175-178. 

To determine the W R? of irregularly 
shaped bodies the torsional pendulum 


method can be used and thus avoid com- 
plicated computations. The object, as 
shown in Fig. 3, is suspended from a 
steel wire of approximately Yg in. dia. 
and at least 8 ft. long. The wire hold- 
ing the object is given a twist and then 








released and the number of free oscilla- 
tions in a certain selected time are 
counted. Then the object is removed 
from the wire and a disk-shaped cali- 
brating weight, of which the WR’ is 
known, is hung on the same wire. The 
wire is again twisted and the number 
of oscillations of the calibrating weight 
are counted for the same length of time 
that was selected for the object. By 


comparing both tests, the WR” of the 
object can be computed from 


N, = oscillations of object 
Na = oscillations of disk 


W R* of object ( No\* 
W R? of disk (x;) 

To accelerate a body from rest to ro- 
tation requires a force that is equal to 
the product of mass of the body and its 
acceleration. Accelerating torque ex- 
pressed in terms of weight W, radius 
of gyration R, and time t is 
Accelerating Torque = 

WR? 27N WRN 
322 ^ 60t 308% 

Normally in a power train the rotat- 
ing masses such as gears and drums, 
revolve at a different speed than that of 


the driving motor. To calculate the 
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torque for a system in which the several 
masses run at different speeds, all the 
masses must be reduced to an equivalent 
resultant mass about a common shaft. 
Usually all the gear and load masses are 
reduced to the motor shaft. The equiva- 
lent WR of a mass running at a differ- 
ent speed than that of the motor is the 
same as the WR,,’ of that mass times 
the square of the ratio of its speed N 
to that of the motor Nm, 

WR? = W R,? (N/ Nw)? 

When the motor is connected to the 
machine by a coupling or clutch, or 
when a quick stop brake is mounted on 
the motor shaft, the W R? of such parts 
must be added to that of the rotor. This 
detail is sometimes neglected. The 
masses of the rotating parts of brakes 
used to stop machines instantaneously 
are sometimes greater than the masses 
of the rotor. 

In many machine tools and materials 
handling machinery, there is a combina- 
tion of rotating parts and lineally mov- 
ing parts. To determine the total WR’ 
for such a combination, it is necessary 


to reduce the kinetic effects of the 


Brake drum j 


f / 
— j 





/ 
Hoisting drum shaft 


Load moving 
lineally at , 
V ff. per sec. -^ 


Fig. 4—Power train of a motor driven hoist having two gear reductions. 


560 


masses of the lineally moving parts to 
that of an equivalent rotating part. 
This equivalent W' R* of the lineally mov- 
ing masses must be added to the W R’ 
of the rotating masses. 

Where 

W - weight of lineally moving part, lb. 

V z velocity of lineally moving part, ft. 

per sec. 

N - r.p.m. of motor rotor 
the equivalent V R* of the lineally mov- 
ing part as referred to the rotor shaft is 


W V? (60/2 x N)? 


On machines having small gear ratios. 
the WR’ of the load may be relatively 
high in comparison to that of the motor 
mass. But with large gear ratios, such 
as on average hoists, the WR’ of the 
load becomes negligible. 

The procedure used in computing the 
W R? of the complete power train of the 
motor driven hoist having two gear re- 
ductions shown in Fig. 4 is 


A = total W R? of rotating elements on 

rotor shaft 

total W R? of rotating elements on 

intermediate shaft 

C = total W R? of rotating elements on 
hoisting drum shaft 


B 


p^ Motor shaft 










M 


va 
A 
“ne 
Ny, \ 


' 
re Gas 


Je, 


MNA 





NAA TX! wy 


UENIT 


SM 





un 





drum 








= W V? of lineally moving load 
= r.p.m. of motor shaft 
N, = r.p.m. of intermediate shaft 
= r.p m. of hoisting drum shaft 
Total equivalent WR.” of hoist and 
lineally moving load referred to moto: 


W R2= A + B(Ns/Ng)? + 

C (Ne/ Ne)? + D (60/2 x Ne)? 

The total W R? of a power train as ob- 
tained by analysis should be consider- 
ably less than the average torque avail 
able for acceleration. 

In a hoist there are different kinds of 
torque; such as load torque, friction 
torque, and break-away torque. The 
load torque is the torque equivalent to 
the input hp. to hoist plus the friction 
torque. The friction torque is that which 
results from the friction of gears, 
sheaves, drums, hoisting ropes, bear- 
ings, and windage. Break-away torque 
is caused by the static friction of oil 
and grease in bearings. 

The relationship between the load 
torque and total motor torque at differ- 
ent percents of synchronous speed of 
the hoist motor having torque curve A, 
Fig. 1, is shown in Fig. 5. The torque 
T available for acceleration is the differ- 
ence between the total motor torque and 
the load torque. The time t required to 
accelerate the motor when connected to 
power train having a known WR? is 


WREN 


-ge T’ 


Performance curves for the 5-hp. 
hoist motor rated at 5 percent slip are 
shown in Fig. 6. At the full load speed 
of 1,690 r.p.m., the slip is approximately 
6 percent. This motor, as seen from 
Fig. 5, has a starting torque equal to 
335 percent of its running torque, or 52 
footpounds. 

For any value of slip the torque of 
an induction motor changes as the 
square of the applied voltage. It is im- 
portant, therefore, when calculating 
motor torque available to start and ac- 
celerate a load that motor torque curves 
which have been determined for a given 
rated voltage be corrected for the actual 
applied voltage at the place of the in- 
stallation. 

In starting a motor there is a heat 
loss J, in the rotor circuit which is 
equal to the final kinetic energy of the 
rotating parts. This loss does not in- 
clude load torque and friction. The 
rotor heat loss is a function of the 
masses to be accelerated, its value in 
watts or joules per sec. is 


[ERN 46 WREN iTN 
' — 0,82 ^ b50 4320 140 


In addition to the rotor copper loss 
J., there is a corresponding loss J, in 
the stator. 

There is also, a small loss Jm caused 
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by the exciting current between stator 
and rotor, this loss depends upon a 
design ratio factor R;. The value of 
the ratio factor R, for Class C motors 
ranges from 1.5 to 1.7, and for Class D 
motors from 1.3 to 1.6. The value of 
the Jm loss in watts or joules per sec. is 


dJa = J, Ry 


When the hoist motor is plugged from 
one direction to the reverse the heat 
loss J, is more than four times as much 
as when starting. 


W R? N? 


J» = ^1080- 1,080 


X Ry 

The heat loss in plugging is an im- 
portant consideration. If plugging is 
done frequently, the amount of heat 
loss may be large enough to heat the 
motor rapidly. Plugging, therefore, 
should be eliminated wherever possible. 

After the motor has reached running 
speed the heat generated is equal to 
the difference between the input and 
output of the motor expressed in heat 
units. The heat input is a function of 
the efficiency of the motor. The eff- 
ciency E,, of the motor, of course, is 
different at different loads. In comput- 
ing the heat input, therefore, calcula- 
tions must be made for each interval 
of time in which the load is constant. 


With 


bn time interval in which load is con- 
stant, sec. 

J, = heat loss in motor during interval tn, 

joules per sec. or watts 

motor output during interval ¢,, hp. 

En = — of motor during interval 
tn, percent 


746H, (1 — Em) tn 
n= 

\ccording to defined ratings, a totally 
inclosed motor designed for 30 min. 
can be started and run at full load at 
ambient temperature of 40 deg. C. At 
the end of 30 min. the energy losses 
that have not been dissipated, that 
is, those stored in the motor parts 
should not induce a temperature rise of 
more than 55 deg. C. Applications 
that conform exactly with this rating 
are rare. Usually a motor of short time 
rating is operated at different or inter- 
mittent loads, so that after a period, the 
motor temperature will reach a certain 
continuous average temperature. 

In a totally inclosed motor the heat 
generated has to be radiated from the 
motor frame to the lower temperature 
utside the frame. The radiating area 
is that of the frame and both end brack- 
ets. It is possible to dissipate between 
0.35 and 0.45 watts per sq.in. of radiat- 
ing area for continuous hoist operation, 
based on 55 deg. C. rise. The exact 
values s depend upon the shape of the 
motor, the air space and the air circu- 
lation Lindo the motor. 

An example will indicate the proce- 
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Fig. 5—Relationship between the load torque and total motor torque at different 


synchronous speeds of a hoist motor. 
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Fig. 6—Curves for a 5-hp. hoist motor rated at 1,690 r.p.m. full load speed. 


dure in making a WR’ analysis and a 
temperature check for a motor driven 
power train. 


ExAMPLE: Determine the suitability of 
the 5-hp. motor, for which data is given 
in Figs. 5 and 6, to drive a hoist that 
has been designed to raise and lower 
a 5,000-Ib. load a distance of 10 ft. at 
a speed of 30 ft. per min. In lowering 
with a brake, the load on the hoist is 
equivalent to lifting 2,000 lb. Overall 
mechanical efficiency of the hoist is 
85 percent in both directions. Rest 
periods at top and bottom of load travel 
are 10 sec. each. 


ProcepureE: Horsepower required for 
hoisting is 
5,000 x 30 
33,000 X 0.85 
By calculation the equivalent VR,’ 
of the different parts of the hoist train 


= 5.35 hp. 
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as referred to the rotor of the motor are 
found to be 


W Rè referred 
Part to rotor 
Motor rotor........... 0.848 
Brake drum........... 0.960 
Gears and hoist drum. . 0.022 
MEME A cona redes «ers 0.004 
PD ao rr 1.834 


The speed of the motor at an output 
of 5.35 hp., from Fig. 6, is 1,680 r.p.m. 
From the torque analysis curve Fig. 5, 
the average total motor torque avail- 
able to bring the rotor up to 1,680 
r.p.m. is about 186 percent of full load 
torque, or 28.6 footpounds. 

When hoisting, the time required to 
start and accelerate the rotor up to a 
speed of 1,680 r.p.m. is 


p= WRIN _ 1.834 X 1,680 0.35 sc 
308 T ~ 308 X 28.6 s . 


The heat generated in the motor when 
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starting to hoist, or during acceleration, 
is 

0.35 x 28.6 x 1,680 
~ MO 
Hoisting time = 10 X 60/30 = 20 sec. 


J, = = 1,195 joules 


At 5.35 hp. motor output, the electri- 
cal efficiency of the motor from Fig. 6 
is 86 percent, therefore, the heat gen- 


erated in the motor when hoisting is 
20 X 5.35 & 746 (1 0.86 
r 0.86 


13,000 joules 
The load on motor in lowering is 


5 35/3 = 1.78 hp 
The speed of motor at an output of 
1.78 hp.. from Fig. 6. is 1.765 r.p.m.. 


therefore, the time required by the 


motor when starting to lower is 
1,834 X 1,765 * 
= () 265 sec 
308 X (28.6 + 11.1 
The heat generated in the motor when 
starting to lower is 
0.265 X 39.7 X 1.765 
J, — = 1320 joules 
14.038 


Lowering time 10 X 60/30 20 sec 


At 1.78 hp. motor output, the electri 
cal efficiency of the motor from Fig. 6 








is 84 percent, therefore, the heat gen- 
erated in the motor when lowering is 


20 X 1.78 X 746 (1 0.84 
-i a S 
= 5,060 joules 


The time for one duty cycle is 


Hoisting 20 sec. 
Rest period 10 sec. 
Lifting 20 sec. 
Rest period 10 sec. 

Total 60 sec. 


The heat generated by motor in one 
duty cycle is 


1,195 13,000 + 1,320 + 5,060 


= 20,575 joules. 


Since the motor is rated to run 30 
min. at full load, that is, 5 hp. output 
before reaching a maximum permis- 
sible temperature; and also since the 
motor efficiency at an output of 5 hp., 
from Fig. 6, is 88 percent; the ability 
of the motor to radiate and absorb heat 
js 


9 
0.858 


= 30,540 joules per min. 


5) X 60 X 746 


The number of permissible duty cycles 
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of operation per minute is, therefore 





30,540 

— 7 = 1.48 

20,572 ‘ 

Since the required duty cycles per 


min. are less than 1.48, this motor wil! 
operate continuously at the specifies 
load without an excessive rise in tem 
perature at an ambient temperature o! 
10 deg. C. 

If the starting and loading conditions 
had been such that the calculated heat 
generated by the motor in one duty 
cycle was X, a value greater than 
30.540 joules, the permissible number 
of continuous duty cycles would be 


30,540 X 30 
X 





That is, the number of continuous hoist 
cycles permissible can be computed by 
dividing the heat generated in the motor 
during a time interval while loaded as 
defined by the motor rating by the heat 
generated per duty cycle. 

These conclusions emphasize the need 
for analyzing motor performance on the 
basis of both torque and heat developed 
in applications where performance and 
cost are important considerations. 


Air Conditioned 
Crane Cab 









Fut vision for the operator, sit-down 
control and air conditioning are in- 
cluded in the design of a new cab for 
overhead traveling cranes, developed by 
the Cleveland Crane & Engineering 
Company, Wickliffe, Ohio. The cab is 
cylindrical in shape and streamlined in 
appearance. The transparent inclosure 
panels extend to the floor, permitting 
maximum vision. They are of a plas 
tic which is shatter proof and impervi- 
ous to most plant gases. Hoist and 
trolley switches are attached to the 
right and left arms of the chair. The 
bridge switch is on the floor and is 
controlled with the right foot. An ait 
conditioning unit is attached to the cab 
illustrated. A feature is the traveling 
platform which serves both as vestibule 
to the cab and a means of access to the 
exterior side of the window for clean 
ing purposes. Safety locks on both 
platform and cab door prevent oper& 
tion of either except when platform is 
in proper position. 
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ABSTRACTS of TECHNICAL PAPERS 


STANDARDS * READER LETTERS * MEETINGS 





Fundamental Research Work of NACA 
Aids Air Forces 


RECENTLY UNVEILED was the engine re- 
search laboratory of the National Ad- 
visory Committee for Aeronautics at 
Cleveland, closed to the public since 
its inception four and a half years ago. 
Built at a cost of $24,000,000, the 
laboratory employs more than 600 
technicians. 

[he laboratory disclosed the follow- 
ing interesting research equipment: A 
high-speed altitude wind tunnel, where 
wind velocities up to 500 m.p.h., alti- 
tude conditions up to 30,000 ft. and 
temperatures down to —48 deg. can 
he obtained; an icing research tunnel 
with three test sections, for examining 
flight characteristics of propeller air- 
craft under icing conditions; test cells 
for operating jet propulsion and re- 
ciprocating engines with propellers, and 
controlled missile power plants. In ad- 
dition, there are large buildings where 
basic research, flight research, fuels and 
lubricants and instrument laboratories 
are housed. 

l'vpical developments of the Cleve- 





land laboratory are: flapper valves 
which have twice the life of those on 
the nose of the German V-1 bomb 
power plants; a high-speed motion pic- 
ture camera which photographs the 
combustion process in a jet-type com- 
bustion chamber at 40,000 frames per 
second; and a carburetor nozzle bar 
which greatly increases power pro- 
duced, at the same time decreasing 
fuel consumption and producing more 
uniform cylinder temperature. The 
nozzle bar causes more thorough vapor- 
ization by a series of tiny orifices along 
the bar, set in pairs at right angles to 
each other. As fuel flows from each 
hole it meets an opposing stream from 
the hole set at right angles, causing a 
thorough diffusion and vaporization of 
both streams. 

Headed by Dr. George Lewis, its 
director, and Dr. Jerome C. Hunsaker, 
its chairman, NACA until recently had 
only a small laboratory at Langley 


Field, Virginia, in addition to its Wash- 
ington headquarters. As a 


result of 


Ground tests of engines installed in airplanes can be made only if the engine is 
adequately cooled during the test. This portable blowwer, which makes possible 
many ground tests which heretofore could be made only in flight or in wind 
tunnels, is being used at the NACA aircraft engine research laboratory in Cleve- 
land to supply a blast of cooling air for the engine of a P-47 


PrRopuct ENGINEERING — AucusT, 1945 





This high-speed camera developed at 
NACA’s Cleveland laboratory records 


40,000 frames per second. It is used 
to study flame propagation in aircraft 
engine combustion chambers. Pro- 
jected at the usual speed of 16 frames 
per second, pictures taken with this 
camera clearly show the difference be- 
tween “knocking” and “normal” 
combustion. 


increased demands by the armed forces, 
it now maintains three large labora- 
tories at Cleveland, Langley and Sunny- 
vale, California. NACA is responsible 
for the basic research which has led 
to some of the foremost developments 
in military aircraft. Although its work 
originally was a result of specific de- 
sign problems posed by the Army Air 
Forces, this agency has been responsi- 
ble for recent advancements in high 
speed altitude wind tunnels, icing tun- 
nels, robot bombs, jet propulsion, rock- 
ets and turbine power. 


New Standards Adopted at 
A.S.T.M. Annual Meeting 


AT ITS FORTY-EIGHTH annual meeting 
held recently in New York—a one-ses- 
sion business meeting this year because 
of O.D.T. regulations—the American 
Society for Testing Materials author- 
ized the adoption as formal standards 
35 tentatives and the adoption of 40 
revisions in existing standards. 

In the field of light metals three 
tentative standards recommended for 
formal adoption covered anodically 
aluminum: tests for sealing, 
weight of coating and dielectric 
strength. 

Committee B-5 on Copper and Cop- 


coated 
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per Alloys reported for adoption an 
expansion test for copper tubing; speci- 
fications for brass wire, alloy condenser 
tube plates, forging rods, bars and 
shapes; and the classification of cast 
alloys. 

New tentative specifications were ap- 
proved for various types of beryllium 
copper in the form of strip, rod and 
wire. 

Officers elected at the meeting were: 

President—J. R. Townsend, Bell 
Telephone Laboratories, New York; 
Vice President—T. A. Boyd, Research 
Laboratories Division, General Motors 
Corp., Detroit, Mich., and the follow- 
ing five members of the executive com- 
mittee: John R. Freeman, Jr., L. J. 
Markwardt, Carlton H. Rose, L. P. 
Spalding and William A. Zinzow. 


Services Issue Termination 
Literature for Contractors 


To PREPARE BUSINESSMEN for the inevi- 
table day of war contract termination, 
the Army and Navy have issued jointly 
two booklets on this subject. The Joint 
Termination Regulation covers general 
provision of termination regulations, 
procedures for terminating prime con- 
tracts, interim financing, termination in- 
ventory, settlement of prime contract 
and subcontract claims, special pro- 
cedures and forms and instructions. The 
second booklet, titled “Army-Navy Con- 
tractors Guide,” suggests methods of, 
and advance planning for, settlement 
of terminated fixed-price contracts with 
the Army and Navy. These publications 


are available on written request to th: 
Readjustment Distribution Center, 6th 
floor, 90 Church St., New York 7, N. Y. 
attention of Lt. E. P. Lull. 


Congress Considers Form 
Of Postwar Research 


CoNrLicT as to the form of an agency 
to carry on postwar military research 
and development in conjunction with 
the armed forces has developed in Con- 
gress and prospects that the dispute will 
be resolved and legislation enacted be- 
fore Fall are considered dim. 

The House passed unanimously and 
sent to the Senate some time ago H.R. 
3440. a bill providing that the Re- 


m 


Radar Scopes Picture Invasion Coast Through Clouds 


FIRST UNCLASSIFIED 


NUMBER of “Impact”, the 


Army Air 


Forces magazine published by the office of the Assistant 
Chief of Air Staff for Intelligence, reveals what has hitherto 


been an official secret: the use of radar. 


varies enormously. There are 


Radar equipment 


ground sets, airborne sets, 


early warning sets, fighter control sets, antiaircraft fire direc- 


tion sets and many others. 


The basic principle behind all 


is the same: observation of reflected streams of electrons. 


Recent refinements permit land masses to be seen directly, 


without the necessity of interpreting oscilloscope wave pat- 


terns 


au iie 


This is made possible by the fact that different sub- 


stances cause stronger or weaker echoes to appear on the 
radar scope. Water, for example, normally causes no echo. 
and the contrast between it and the shore is always clearly 
defined. The photograph on the right shows the Normandy 
beaches, as they appeared in the radar scopes of 8th AF 
reconnaissance flights. The 
map below is presented for purposes of comparison. In the i 
picture on the lower right, a plane has passed over the inva- 

sion fleet on D-Day. 


cloud masses. 


bombers during LE HAVRE 


pe 


pre-invasion 


oth pictures were taken through solid 


Army Air Forces 


ENGLISH CHANNEL 


ue 


Chér bourg 
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search Board for National Security or- 
ganized under the National Academy of 
Sciences might be financed by annual 
ippropriations of not more than $8,- 
000,000 made directly to the Academy. 
In the Senate, the bill was referred to 
the Naval Affairs Committee, which had 





25, establishing an independent Re- 
search Board for National Security, and 
authorizing necessary appropriations for 
it. The only real difference between the 
two bills lies in the question of whether 
the Research Board should be an in- 
dependent agency or whether it should 
be under the Academy. 


} 
5.0 


This was the 
only point of difference in the report of 
the study committee headed by then 
W.P.B. vice-chairman Charles E. Wil- 
son, out of recommendations 
came the Research Board and the real 
pressure for postwar military research 
and development. 

Mter the Naval Affairs Committee 
finishes consideration of the House ap- 
proved bill, it is to go to the Senate 
Military Affairs Committee, where at- 
tempts may be made to throw the Re- 
search Board into the overall federal 
research bill which Sen. Harley Kilgore 
of West Virginia has been promoting 
for several years. Many military peo- 
ple feel that this would be a mistake. 

It was anticipated that the Senate 
Naval Affairs Committee would report 
the Byrd bill, favoring the independent 
agency, which, if it were reported and 
passed, would then have to obtain 
House approval. While there is no 
bitter-end House insistence that the 
agency be under the Academy. as pro- 
vided in the House bill, Chairman An- 
drew May, of the House Military Affairs 
Committee and Chairman Clifton Wood- 
rum, of the House Select Committee on 
Postwar Military Affairs, incline to the 
belief that the Research Board should 
operate for a year or two under the 
\cademy until it can be determined 
from experience whether the Research 
Board should or should not be an in- 
dependent agency. These men take the 
position held by Dr. Frank B. Jewett, 
\cademy president, and several other 
noted scientists who were members of 
the Wilson Committee and opposed its 
recommendation of an 


whose 


independent 


‘ep. Woodrum expressed the hope 


that action on some bill could be had 
reasonably soon after Congress recon- 


ver next fall, 
to have the Research Board, 
independent or under the Academy. 
ready to when the Office of 
Scientific Research and Development is 
disbanded, at or perhaps a little before 
the id of the war. 


since it is necessary 


whether 


operate 





Pro 

































































Frequency range of the Japanese set is 2500-4500 kc. 
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Signal Corps Photo 
Power is supplied by 
1.5 volt and 135 volt batteries. The set is comparable to SCR-194, except that 
it does not operate in the ultra high frequency ranges. The German transceiver 
unit, “Fusprech,” can be compared to our SCR-585 walkie-talkie set. 





Signal Corps Photo 


Captured Signal Equipment Used by Signal Corps 


GERMAN and Japanese signal equipment 
which has fallen into American hands is 
hastening the defeat of the enemy. Care- 
fully studied and analyzed by the United 
States Army Signal Corps, four vital 
uses are made of this captured equip- 
ment: 

l. It gives direct aid in developing 
counter tactics to make enemy signal 
devices less useful and effective. 

2. Any valuable ideas or devices 
worked out by the enemy are incorpo- 
rated in American equipment. 

3. American signalmen are trained in 
the use of enemy radios and other com- 
munications items. 

1. Intelligence officers are enabled to 
assess the economic state of an enemy 
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country by checking for inferior mate- 
rials found in the equipment. 

Not only captured signal equipment 
but all possible information relating to 
it is forwarded to the Camp Coles Cap- 
tured Equipment Section of the Signal 
Corps Ground Signal Agency at Bradley 
Beach, N. J., and to the branches at 
Camp Evans and Fort Monmouth, where 
it is studied, analyzed and correlated. 

In general it has been found that cap- 
tured radio sets and other instruments 
of German manufacture reveal consider- 
able originality of design. Those of 
Japanese manufacture are curious mix- 
tures of German, American and British 
designs and are often of a type which 
our Army would consider obsolete. 
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Considerably heavier than for- 
mer designs; the new M26 tank known 


as the “General Pershing” is shown 
above. It combines greatly increased 


gunpower with additional armor pro- 


tection. The high velocity 90 mm. gun 
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Official Photograph, U. 8. Army Ordnunce Dept. 








is capable of knocking out enemy tanks 
The 


improved fire 


at ranges of two miles or more. 
power-operated turret, 
control and interior arrangement make 
it capable of delivering accurate fire at 
a greatly increased rate. 





Discussions and Comments From Readers 





COMMENT ON MACHINE DESIGN 
TEXTBOOK EDITORIAL 
To the Editor: 


his 
suggestions in your 


heartily agrees with the 
May editorial for 


the improvement of textbooks on ma- 
Recent textbooks as well 


as handbooks are out of date in many 
fields. 
entific transactions cannot fill the gap 
because of the lack of available space. 
l'hey are also handicapped by the tend- 
ency of authors to publish highly spe- 
cialized problems which may be valu- 
able pieces of research but are of no im- 


writer 


chine design. 


Engineering magazines and sci- 


mediate use to the design engineer. 


Also, these contributions are scattered. 
In this way, inadequate literature and 


the frequent reluctance of older expe- 
rienced men to share their knowledge. 
for fear of competition, make the work 
in many design departments inefficient. 
causing the waste of precious man-hours 


Any literature. which 


and of material. 
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helps to remedy this condition can be 
considered a blessing for American In- 
dustry. Unfortunately, the writing of 
such a book is a life-time job for any- 
It will for that reason be out of 
date by the time it is published. If it 
is less than a full time job it is bound 


to be incomplete, especially if under- 
persons only. 


body. 


taken by one or a few 
A book of this type should be written by 
a large number of specialists in a rela- 
tively short period of time in order to 
keep it up-to-date. The cost of assem- 
bling a group of men for this purpose 
would be so high that the profit of pub- 
lishing this type of book could not pos- 
sibly cover it. 

This writer proposes that a govern- 
ment-sponsored group-writing project 
be undertaken, perhaps by the Small 
War Plants Corporation which has the 
facilities and the personnel for this 
tvpe of work. The benefits for Ameri- 
can industry, particularly for small 
plants which cannot afford research 





staffs and training programs, will be im- 
measurably great even if the return for 
the agency undertaking it will not cover 


the expense. 












—H.W.H. 









SLIDE THE TIMBER 
AROUND THE CORNER 


To the Editor: 
On page 495 of your July, 1944 num. 


ber you published a problem in which 
it is required to find the length of the 
longest beam whose cross-section is 
one square foot, that can be taken hori- 
zontally from a hall 4 feet wide into a 
corridor 3 feet wide, at right angles to 
the hall. The conditions of the prob- 
lem are as shown in the figure. 

Let ABCD be the beam, the corner 4 
against the corridor wall; the point P 
of the beam against the corner of meet- 
ing of the hall and corridor. 

Let AB = x, BC = w, a = the width 
of the corridor, PQ =the portion of 
the width of corridor under the beam, 
OR the remainder of the width. Then, 
PQ + QR = a, AQ + QB = x, ER = b, 

BAE = 0. 





w 
PQ = din 2 w ese 0 
b 
AQ = — — bese 6 
Q sin 0 
QR =a — PQ = a — w csc 0 
QB = (QR) sec 0 = (a — PQ) sec 0 
= asec 0 — w ese 0 sec 0 
zx =AQ+QB 
= bese 6+ asec 0 — w ese 0 sec 0 
b a w i 
~ gin @ cos 0 sin 0 cos 6 


lo find the longest length of beam 
fulfilling the conditions of the problem. 
we must find the value of x which would 
he a minimum on a curve where x is 
plotted against 6. 
dx 


Setting — 0, we find the 


dé 
of the angle A when x is a minimum 


value 
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z = a sin? 0 — b cos? 0 + w cos 20 = 0. (2) 


=~} 


Here, a = 3, b = 4, and w = 1 foot. 
hen, 3 sin? @ — 4 cos’ 0 + cos 20 = 0. (3) 

To find angle @ we solve this equation 
y the method of successive approxima- 
tions. First try 45 deg. for angle 6, we 
get —0.35355 which is less than zero. 
l'herefore, 45 deg. is too small. 

Again, let 6 = 50 deg. we get + 

14868 which is greater than 
therefore 50 deg. is too large. 


zero, 
By in- 
terpolation we find a closer approxima- 
tion to the correct angle for 0. The re- 
sults are as shown in the following 
table: 

Solving Equation (3), as above, we 
find angle 6 = 48° 46’:23”. Substituting 


Angle 6 f (0) = Eq. (3). 
15° -0.35355 
50? +0 . 14868 


48° 30’ 
48° 43’ 


-0.02526 
—0 00521 
48° 46’ 21” — 0.00005 
48° 46’ 22.93" 0 .00000 


— — —ñ — —ñ — — —e— — — 


this value of angle 8 for the functions of 
the angles in (1), we find 


4 3 l 

z == 7 + 
sin 8 

— 5.31840 + 4.55205 — 2.01747 


= 7.8530 feet, 


sin 8 sin @ cos 0 


or 7 ft 1014 inches, the length of the 
longest beam to go around the cor- 


ner. W. W. JoHNSON. 





Abstracts of Technical Papers 





Life Testing of Materials and Products 


From *Relation Between Life Testing and Conventional Tests of Mate- 
rials” by R. E. Peterson, Mechanics Department, Research Laboratories, 


Westinghouse Electric Corp. 


Presented 


Nov. 21, 1944 at A.S.T.M. 


Detroit District Meeting, Detroit, Mich. 


Life tests of designs. materials and 
shes of component parts crowd a life 


of cycling into a short testing time. 


[heir object is to determine whether 

parts when built into a new machine 
or product will start, stop and cycle 
properly for a satisfactory life of the 
product. On manufactured appliances, 
II makes an 
faults appear 
12-day test or 


difference 
during a pre 


enormous 
whether 


later in thou- 
sands of units all over the country. 
By means of life and fatigue tests 


worthwhile improvements have been 


liminary 


made in the utilization and perform. 
ance of numerous products. 

lime and cycling are the important 
characteristics of life testing. But since 
Significant variables can be easily over- 
looked, the design of a life test should 
be carefully considered. As a guide 
for future tests, service data should be 
methodically collected. 

Vhen the problem 
deterioration of non- 
materials and lubricants, or 
repeated impact, the life test should 
simulate actual conditions as closely 
as possible. 


main concerns 
wear. corrision, 


metallic 


ien the problem concerns fatigue 
or 


oft: 


lish 


eep. satisfactory performance can 
be predicted by reference to pub- 


| data or from calculations. But 
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even in problems, 


involved than is gen- 
erally appreciated. 


simple 
siderations are 


more con- 


In an axle loaded in bending, for 
example. the critical section is the 
fillet section where the local increase 


of stress is expressed in terms of a 
stress. concentration factor. In a shaft 
groove, in addition to the stress in the 
bending plane there is a stress at right 
angles in the circumferential direction. 

The material 
sidered. 


also be 

heat-treated 
steels are highly sensitive to notch 
effects. while normalized steels are less 
sensitive. 


must 
High-strength 


con- 


Creep data are of interest in steels 
primarily at elevated temperatures, but 


for die castings, soft metals, and sold- 
ered joints many effects occur at room 
temperature. For creep rupture, that 
is, brittle failure after an extended time 
at constant load and temperature, the 
experimental technique will be used for 
some time. 

[n general, a more basic and detailed 
approach in design applications of ma- 
terials is needed. 

Life testing will not become obso- 
lete. problems involving 
wear, friction, and lubrication, there is 
no other way. As knowledge increases, 


designing will be 


For certain 


done better and 
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quicker so that life testing will be used 
as a check on design rather than as a 
cut-and-try procedure. 

Life testing is applied chiefly to 
items of large production. It is not 
possible to use a life test for many 
items produced in small quantities. For 
such, the designer must be relied upon 
and the more information he has the 
better will his design be. 


More fatigue test data needed on 
notch sensitivity for different steels, 


for fillets and grooves, for 
threaded members and for shafts with 


keyways. 


deep 


Fatigue test data are also 
needed that cover bending. torsion and 
direct stress. 

In the field of photoelasticity it 
would be helpful to have more informa- 
tion on stress gradients. 

In creep testing, more test data 
from conventional tests are needed plus 
mathemetal analysis to treat cases of 
relaxation and nonuniform stress dis- 
tribution. In  creep-rupture testing, 
notch effects will be of importance and 
should form a basis of further work. 

In the field of mechanical engineering 
design, there is a need for further analy- 
ses of combined stress cases together 
with application of strength theories. 


400-Cycle Aircraft 


Accessories 


From “Aircraft Accessories for 400-Cyele 
Motor Operation" by Ray G. Holt, Pesco 


Products Company. Presented April 24, 
1945 before the Dayton, Ohio, Section of 
the Society of Automotive Engineers. 


Many new developments have been 
made in the transmission of power in 
aircraft during the war. The trend has 
at all times been to obtain low weight 
in the transmission of power especially 
when over a relatively long distance as 
in large aircraft. One of these develop- 
ments has been the 400-cycle. 3-phase 
208 volt, a. c. 

With the development of satisfactory 


system. 


generating equipment it was necessary 
to also number of air- 
The author describes 


develop a 
craft accessories. 
accessory items such as, fuel pumps, 
booster pumps, transfer pumps, hy- 
draulic pumps and air pumps and gives 
their operating characteristics in graph 
form. 

The author indicates the simplified 
form of the stator and rotor which 
become an integral part of the acces- 
sory. Thus the accessories for a 400- 
cycle system are small, compact and 
light in weight. Seals are eliminated, 
units can be heremetically sealed and 


should give better altitude performance 
than the present d. c. equipment. 
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New Books 





Aircraft Instruments 


Grorce Exuis Irvin. 607 pages, 5 x 81⁄4 
in., blue clothboard covers. Published 
by McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y. Price $5. 


The second edition of this book was 
undertaken by the staff of the New 
York School of Aircraft Instruments, 
under the direction of J. Richard Whit- 
man, because of the untimely death of 
Mr. Irvin. Extensive new material has 
been added to this edition as well as 
the amplification of many chapters 
dealing with electrical instruments and 
meters. This book was written espe- 
cially as a textbook for aircraft instru- 
ment courses and gives the student the 
purpose, fundamental principles of de- 
sign and operation, installation, main- 
tenance and repair of the many instru- 
ments now in use in modern aircraft. 


Principles of Firearms 


CHARLES E. BarLkisEN. 146 pages, 
5 x 8 in. blue clothboard covers. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. Price 
$2.50. 


This book was written to expound the 


concept that an automatic firearm is 
a piece of machinery operating in ac- 
cordance with well known laws of 
physics. The author uses this ap- 


proach to analyze and discuss design 
problems as in common engineering 
practice. A number of familiar weap- 
ons are thus analyzed, as to their op- 
eration, from the viewpoint of a me- 
chanical engineer. Engineering funda- 
mentals essential for accurate analvsis, 
design and construction of modern fire- 
arms are presented with many charts 
and diagrams. l 


Gas Turbines and Jet 
Propulsion in Aircraft 


G. GEOFFREY SMITH. 123 pages, 54% x 
815 in., blue clothboard covers. Amer- 
ican edition published by Aerosphere, 
Inc., 370 Lexington Ave., New York 16, 
N. Y. Price $3. 


Constant demands for increased 
power and speed have led to the de- 
velopment of jet-propelled aircraft. 
The author presents a complete analy- 
sis of the problem and describes the 
developments that have taken place in 
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the jet engine from its conception to 
the present use in aircraft. 

Aircraft propulsion units, during the 
different stages of development, are 
discussed with the aid of sketches 
which clearly indicate the construction 
of the units. The author also points out 
that widespread research work that 
has taken place in the field of thrust 
augmentors, and indicates some of the 
many influences that jet propulsion has 
had on aircraft design. 

The early Caproni-Campini jet pro- 
pulsion experiments are described as 
are many other early approaches using 
steam turbines, compressorless schemes 
and turbine driven airscrews. The au- 
thor compares the jet and airscrew 
pointing out the advantages and disad- 
vantages of jet propulsion. Boundary 
layer and its importance when using 
jet propulsion are discussed. Present 
gas turbine projects are described and 
the author gives some of the possibil- 
ities of the future of jet propulsion and 
the flying wing. 


Calculus Refresher 


For Technical Men 


A. A. Krar. 431 pages, 514 x 814 in., 
blue clothboard covers. Published by 
Whittlesey House, McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 
18, N. Y. Price $3. 


Engineers who have studied calculus, 
and who require this branch of mathe- 
matics in their work, will appreciate 
this volume when in need of a reference 
book. Basic concepts which underlie 
the formal operations and methods 
used in the applications of differential 
and integral calculus are set forth in 
question and answer style. 

Beginners tackling calculus for the 
first time, who have a knowledge of al- 
gebra, geometry, trigonometry, loga- 
rithms and some acquaintance with the 
practical application of the fundamental 
principles of these branches of mathe- 
matics to engineering problems should 
find this book to be an adequate text. 

Many problems included as exercises 
at the end of each chapter are typical 
of those encountered in the fields of 
mechanical, electrical and civil engi- 
neering. 


Problems in 
Engineering Drawing 


A. S. Levens anp A. E, Epstrom. 
Series 1, 834 x 11 in., buff clothboard 
covers. Published by McGraw-Hill Book 
Co., 330 West 42nd St., New York 18, 
N. Y. Price $2.50. 

This workbook consists of a set of 52 


sheets of engineering drawing problems 
which are keyed to French’s “Engi- 
















neering Drawing,” sixth edition. Each 
sheet is printed on tracing paper with 
space provided for the solution of the 
drafting problem. Sheets are perfor. 
ated so that they can be removed easil; 
from the binder. 

The scope of the book includes let 
tering, geometric constructions, iso- 
metric sketching, orthographic sketch- 
ing and projection, auxiliary views, 
sections and conventional practices, 
threads and fasteners. 


Mathematical Theory 
of Elasticity 


A. E. H. Love. 4th Revised Edition. 
643 pages, 644 x 914 in., black cloth- 
board covers. Published by Dover 
Publications, 1780 Broadway, New 
York 19, N. Y. Price $3.95. 


Complete and unabridged reprint oí 
the original text as it appeared in the 
4th revised edition of this standard 
treatise on elasticity. 

The volume combines a wealth of 
practical applications with a thorough. 
rigorous discussion of fundamentals. 
The subjects discussed include the 
analysis of strain and stress, elasticity 
of solid bodies, equilibrium of isotropic 
elastic solids, elasticity of crystals, vi- 
bration of spheres and cylinders, pro- 
pagation of waves in elastic solid media, 
torsion, theory of continuous beams, 
and the theory of plates. 


Vibration Analysis 


N. O. MykrrsrAD. 303 pages, 5!4 
x 814 in., blue clothboard covers. Pub. 
lished by McGraw-Hill Book Co., Inc., 
330 West 42nd St., New York 18, N. Y. 
Price $3.50. 

Two objectives were kept in view in 
the preparation of this book, namely, 
to provide a suitable text for courses in 
vibration analysis, and to provide read- 
ers with the best methods of solving the 
most important vibration problems oc- 
curring in modern engineering. 

In the first five chapters emphasis is 
placed on helping the reader to under- 
stand the various phases of the phe 
nomenon of vibration, rather than on 
mere routine methods of solving num- 
erical problems. 

The last chapter, consisting of about 
115 pages, is devoted to the presenta- 
tion of simple tabular methods of solv- 
ing vibration problems encountered in 
modern engineering and that involve 
systems of more than one degree of 
freedom. 

Nomenclature used throughout the 
book is very specific. Many new names 
and notations are introduced to indi 
cate quantities for which no specific 
terms were previously used. 
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FREIGHT RATES 


and INDUSTRY LOCATION 





SIGNIFICANT decision, announced by the 
Interstate Commerce Commission last May, 
will take preliminary effect on the 30th of 
August. It will eliminate some of the advantage in 
freight rates which Eastern shippers have enjoyed 
over shippers of the South and West. 
The decision has been enthusiastically hailed as 
an Emancipation Proclamation for industrial devel- 
opment in the South and West. It has also been 


Í roundly condemned as a meddlesome control meas- 


ure that ignores valid differences in haulage costs, 
and recklessly blots out one of the important factors 
in determining the location of American industry. 

Cooler appraisals indicate that the net effect of 


ithe rate changes will be far less drastic than pre- 


dicted by the more passionate advocates or adver- 
saries. Nonetheless, it is important for the business 


world to be informed both upon the principle at 


issue, and upon the forseeable consequences of the 
ICC ruling. 


"What The Decision Calls For 


The Commission's order, unless modified, or suc- 
cessfully contested in the courts, will require: (1) 
the eventual establishment of a single freight classi- 
fication, or grouping of commodities for rate-making 
purposes, for application throughout the United 
States; (2) a single level of “class rates"—or rates 
established for groups of commodities and primarily 
applying to manufactured and semi-manufactured 
articles of high value— in the area east of the Rocky 
Mountains. This level is to be about 15 per cent 
higher than the present Eastern scale. 

Because it will take some time, probabiy several 
ears, to work out a uniform classification in place 
€ the three major classifications now existing, a 
preliminary adjustment is provided. 

Under this adjustment the existing classifications 
ill remain in effect, but the rates on articles moving 
n class rates will be increased 10 per cent in East- 

m or Official Territory—the area east of Lake 
Michigan and the Mississippi River and north of 
he Ohio River. On the other hand, the rates will 
* reduced 10 per cent on articles moving on class 


rates in the South and West, and on those moving 
interterritorially. 


What The Problem Was 


At the present time there are marked differences 
in the levels of the basic scales of class rates in the 
five major rate territories Eastern or Official, South- 
ern, Western Trunk-Line, Southwestern, and Moun- 
tain-Pacific. It is difficult to average the levels of 
rates, but if the level of the class-rate scale in Official 
Territory is taken as 100, the levels in the other 
territories may be roughly considered as follows: 
Southern, 139; Western Trunk-Line, 128, 146, 161, 
184 in Zones I, II, III, and IV, respectively; South- 
western, 161; Mountain-Pacific, 166. 

These are over-all comparisons. On many indi- 
vidual articles the differences in levels of rates are 
greater or less than indicated because of offsetting 
differences in regional classification schemes. In 
many cases, the use of exceptions to the classifi- 
cations and of special commodity rates has reduced 
the regional disparity in rates. In fact, on some arti- 
cles, particularly on certain low-grade traffic such 
as logs, pulpwood, bricks, coal, sand and gravel, the 
South and the West have actually had lower rates 
than Official Territory. The rate disadvantage of 
the South and West has been principally on manu- 
factured articles. 

The territorial differences in class-rate levels have 
complicated the problem of constructing rates from 
a point in one territory to a point in another. Today, 
such a rate tends to represent a blend of the levels 
in effect at the place of shipment and at the desti- 
nation. Thus manufacturers and dealers in a higher- 
rated territory are likely to see themselves at a 
disadvantage when they attempt to sell goods in a 
lower-rated territory against competition located 
there. y 

Now, if differences between territorial rate levels 
are removed, the interterritorial freight-rate prob- 
lem largely disappears. So it is an important ques- 
tion whether such differences are justified. The 
Commission has found that they are not justified 
either by differences in transportation costs or by 











other valid considerations. From that finding came 
the order to establish a uniform level of class rates 
and a single freight classification. 


The Decision And The Map Of Industry 


What effect will this decision have on the location 
of industry in the United States; and what effect will 
it have on the economic development of the East, 
the South, and the West? 

Today, many in the West and South believe that 
their higher class rates have seriously retarded the 
industrial development of these areas, and promoted 
the concentration of manufacturing in Official Terri- 
tory. They point out that Official Territory has over 
50 per cent of the population of the country, had 
nearly 70 per cent of the persons employed in man- 
ufacturing in 1940, and accounted for nearly 73 
per cent of the “value added by manufacture” in 
1930. Boasts of industrial development in the South, 
and to some extent in the West, in recent years are 
accompanied by claims that this would have been 
greater but for the freight rate structure. 

Another point gets into the argument. Official 
Territory is not only the country’s most highly in- 
dustrialized section, but also its greatest consuming 
territory. It is the market which nearly all manu- 
facturers desire to reach, particularly when they 
have a surplus to sell. Here again is occasion for an 
outcry by producers outside of Official Territory 
against the consequences of their high rate levels 
and the levels of interterritorial rates. Under the 
circumstances it is not strange that the South and 
West have argued long and volubly for miie-for-mile 
equality in rates. 

Those in Official Territory deny that the South 
and West have been handicapped by the rate adjust- 
ment, but at the same time look with apprehension 
at the loss of their rate advantage. 


What’s The Effect? 


However, now that the ICC’s ruling is about to 
be put in operation, it is time for the colorful state- 
ments of the debating period to give way to a sober 
appraisal of what the consequences are likely to be. 

In the first place, it should be noted that the pre- 
liminary adjustment will affect only a small fraction 
of the traffic. Estimates indicate that only about 
4 per cent of the full-carload traffic moves on regu- 
lar class rates. About 11 per cent moves on exception 
ratings which are not affected by the preliminary 
order; and about 85 per cent moves on commodity 
rates, which were not within the scope of the Com- 
mission’s decision. The proportion of less-than-car- 
load lot traffic affected is much greater, since a large 
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part of it moves on class rates; however, less-than- 
carload traffic constitutes less than 1% per cent of 
the total tons carried. 

The permanent rate structure will probably affect 
more traffic than the preliminary order since, in the 
establishment of a uniform classification containing 
more classes than at present provided, many articles 
now moving on exception ratings are likely to be 
brought within the scope of the classification, and 
the same may be true of some articles moving on 
commodity rates. 

But, even if a large proportion of the traffic were 
affected by the Commission’s order, or if the prin- 
ciple of equality in rate levels is eventually extended 
to much of the traffic moving on commodity rates, 
these freight-rate adjustments cannot be expected 
to revolutionize the pattern of industrial location in 
the United States. 

It seems evident that most industries now found 
in Official Territory are located there for other ad- 
vantages than that of a lower level of freight rates, 
undeniable as such an advantage is. Insofar as that 
is the case, they have little to fear from equalization 
of the rate levels. For those which have, indeed, 
been dependent upon preferential rates and other- 
wise badly located, the removal of the preference 
and their consequent shift to some area possessing 
a real locational advantage would be desirable from 
the point of view of the national economy. 

While the high degree of industrial concentration 
in Official Territory does not rest on such a flims 
basis as a lower level of class rates, the Commission: 
decision does remove one existing handicap to th. 
growth and development of the South and West. Th: 
new adjustment should permit all sections of th 
country to develop the industries for which the 
have natural advantages. It should contribute to a 
sounder regional specialization than we have here- 
tofore had. 

This decision will neither destroy the economy c 
the industrial East, nor will it, overnight, assure the 
industrial flowering of the South and West. It con- 
stitutes one sound step toward establishing tha! 
equality of opportunity for all sections of the coun- 

try which is essential to a nation that bears the 
proud title of The United States. 
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High-Frequency Tube 


ederal Telephone and Radio Cor; i 
rk, N. f. 
\ high-frequency tube, with an wut 
put of 290 kw., is being manufactured 
for use in high power, high-frequency 
idcasting, FM broadcasting and in- 


lustrial heating applications. Incorpo- 





rating a low inductance grid lead, with 
complete shielding between filament 
ind plate, the new tube has three elec- 
trodes, and an available thermionic 
emission of 120 amp. Specifications for 
the tube set the power output at 200 kw. 
per tube when operated as an oscillator 
or in class C telegraphy, with a plate 
voltage of 18 kilovolts and a plate dis- 
sipation of 150 kw. In operation as a 
lass C plate modulated amplifier the 

ier power output is set at 100 kw. 
per tube with a plate voltage of 12.5 
Kv., the peak instantaneous power out- 
put at full modulation being 400 kw. 


'ap-Assembly Construction 
lsay & Lindsay, 222 W. Adams Street, 
( ago 6, Ill. 

A prefabricated light metal construc- 

lion, known as Struc-Lok, based on a 

Patented method of snap-assembly 

requires no bolts, screws, rivets, 

or lds, has announced. This 


iction meets the need for applica- 


been 


vhere lighter weights are requi- 
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e ana strength requirements are cor- 
espondingiy lower. Strac-Lok, which is 
fabricated in both aluminum and steel, 
consists of three basic parts: framing, 
sheets, and fittings. All parts are die- 
formed in a wide variety of sizes. The 
basic principle of the assembly is as 
follows: Special fittings connect the 
framing and hold it together while the 
flanged edges of the sheets are snapped 
into die-rolled frame channels. As the 
edges of the sheets snap into place they 
lock the framing and sheets 
nently into position. Struc-Lok 
available with sheets in 26 and 24 
gauge steel and 0.020 in. to 0.030 in. 
thickness of 61 
Perforated or 


perma- 


is now 


ST alloy aluminum. 
expanded metal sheets 
may also be used. Openings, louvers, 
doors, and other conventional construc- 
tion details incorporated, 
and provision is made for using the 
framing to 


are easily 
support shelving, hooks, 
machines, or other equipment. Corner 
caps and decorative 


molding, which 


also snap easily into place, give the 
completed unit an attractive, machine- 
finished appearance. 
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Pneumatic Diaphragm Motor 


Conoflow Corp., 2100 Arch Street, Phila- 
delphia 3, Pa. 


The model “V” diaphragm motor is 
especially designed for use in conjunc- 
tion with throttling-type pneumatic con- 
trol instruments to operate rotary stem 
valves and similar mechanisms. A fea- 
ture is the use of an outboard type of 
lever connection to the valve, thereby 
permitting mounting of the motor di- 
rectly over the valve body rather than 
eccentrically. It is compact, has a low 
center of gravity, and, when used with 
a pneumatic valve positioner, operates 
valves up to eight inches in size. The 
operating lever can be clamped in any 
position of the lower 200 deg. arc, and, 
if desired, an additional lever can be 
attached to the other end of the shaft. 


Heat Resistant Paint 

Wilbur & Williams Co., Boston 16, Mass 
Metallic flame-proof paint with rust- 
preventive features is claimed to stand 
up to 1,800 deg. F. It is non-burnable 
and can be painted over cold surfaces 
or over hot surfaces without the neces- 
sity of cooling them down, and will 
stand actual flame without destroying 
film. The paint may be applied directly 
to hot metal without flame hazard. 


Universal Fuse Links 

General Electric Co., Schenectady, N. Y. 
A line of Hi-surge double-duty fuse 
links, with low current “N” rating of 1, 
2 with a surge- 


characteristic of a 5-ampere 


link, has 


2, or 3 amperes, each 
blowing 
been an- 


conventional fuse 


569 
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nounced. Available in both universal 
cable-type and flip-open type designs, 







they are mechanically and electrically 
interchangeable with conventional fuse 
ines of the same type now in serv 
Ct The fusible element consists ol 
two identical punchings of a low-melt 
ng-point — alloy The two punch- 
ngs, each consisting of a reduced 
fusible section and a wider portion, are 
mechanically interlocked and joined 
with a solder of the desired melting 
temperaturi 






Air Cylinders 







Gerotor Mi Corp Itt Tacoma Ave 
Feature of the double-acting. non-rotat 
ng air cylinders is the absence of tie 





ods design 


Keeper-ring provides leak 


proof construction, permits covers to be 









rotated to any position for convenient 
location of pipe connections, and also 
permits more compact design of the 
cylinder. The cylinders can be used for 







150 |b. air and 300 lb. oil and water 
Service Those used for oil hydraulic 
ervice can be had with auto-type piston 


















ring construction. Self-adjusting com- 
position packings are used for cups and 
piston rod. Other air cylinder features 
include large pipe connections, bronze 
rod guide, over-size alloy piston rod, 
heavy-duty piston assembly, and heavy- 
duty alloy covers. These cylinders are 
offered in seven standard mountings, in 
and in any 


twelve diameter bores, 


length of stroke. 


Conveyor Drive Unit 
for an efficient 
for motorizing conveying 
unit known as "Power- 
Pac" has been designed. It is a self- 
contained assembled unit, built in an 
iron frame, ready to be bolted to the 
chassis of any piece of conveying equip- 
that needs to be mechanically 
operated. The consists of motor, 
rolls, reducers, 
The entire 
in. x 17 in., 


To meet the demand 


power unit 


equipment, a 


ment 
unit 
driving switch speed 
and 
unit measures 15 in. x 24 


and weighs 167 lb. 


controls, proper gears. 


— 
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Dual Linear Actuators 


Foote Bros. Gear & Machine Corp., Dept. 

VR, 5225 Western Blvd., Chicago 9, Ill. 
Dual operation is possible with these 
two linear actuators. The primary actu- 
ator is powered by a 1/6 hp. electric 
motor. The secondary actuator gains its 
power from the primary by means of 
flexible shaft coupling which synchro- 
nizes the two units. Both actuators have 
five inches at an ex- 


a linear action of 


tension speed of twelve seconds and a 
retraction speed of nine seconds. Travel 
of the 


switches 


screwjack is controlled by limit 
stops may be adjusted 
by a single These 
capable of handling working loads up 
to 750 Ib. with a static load capacity of 
2.500 Ib. The 
mary unit operates at. 8000. r. p.m. 


screw. two models are 


| 6 hp. motor of the pri- 
Irom 
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and is 


11% 
equipped with a magnetic brake for in 
stantaneous stops and for preventing 
the gear train from creeping due to vi- 
bration of the plane. Dimensions of the 


26 volts d.c. at amp. 


motorized actuator are 13 long, 1l 
in. high and 413 in. wide, weight 7 lb. 
l oz. The shaft icm model is 1014 in. 
long, 3% in. high, 334 in. wide and 
weighs 2 lb. 12 oz. The latter may be 
used separately by connecting to an 
engine or any remote source of power. 


Synthetic Rubber 
Molding Powder 


Thiokol Corp., 780 N. Clinton 

ton 7, N. J. 
Thiokol 610 synthetic 
powders are thermoplastic as supplied, 
but when molded at 300 deg. F. to 360 
deg. F. become thermoset or vulcanized 
After molding, the composition is a 
tough, resilient elastic solid possessing 
the physical properties of vulcanized 
rubber, but having in addition, re- 
sistance to solvents, oils, greases, fuels, 
sunlight, ozone, and atmospheric oxida- 
tion. These compounds remain flexible 
at temperatures below —50 deg. F. and 
are serviceable to temperatures in excess 
of 220 deg. F. The properties of the 
finished compounds can be varied ove! 


41 e., Tre l 


rubber molding 
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i wide range of hardness thru com- 
»unding, but for the present, molding 
powder is being manufactured at a 
iardness of 60-25 as measured by 
he Shore durometer. Since the best 
properties are developed thru the use 
if carbon black as a reinforcing pig- 
ment, the compounds are black in color. 
Molds such as are used for other plastic 
nolding powders are suitable for Thio- 
kol molding powders. The bulk factor 
if these powders is approximately 3.0 
to 1.0. The pressure required to mold 
| properly heated powder is approxi- 
mately 1000 Ib. per sq. in. calculated 
on the area of the molded piece. The 
powder is not readily preformed into 
blanks in pelleting machines. At pres- 
ent, it is recommended that the amount 
of powder for the molding be weighed 
out. It is recommended that the mold- 
ing of these be confined to conventional 
plunger type compression presses, 


Rotary Seal 


Temperature Control Devices, New Haven 
15, Conn. 
Designed for all pumps using rotating 
shafts. The “Elastic Sleeve” is claimed 
to work equally well on bent, pitted or 
slotted shafts. An oil-resistant elastic 





material which is used as the body of 
the seal eliminates springs, shims and 
shaft glands, thereby allowing faster 
nstallation. The seal bearing is located 


t the source of oil supply, to assure 
roper lubrication and longer life. 


Rotary Actuators 

Lear, Inc., Piqua, Ohio. 
lodel 111 series rotary actuator as a 
v-speed unit to meet demands aircraft 
innounced. This model handles loads 
to 600 Ib.-in. They operate at speeds 
is low as 2.2 r.p.m. Speed and output 
que is varied by using various gear 
os, Production models are equipped 
1 a double-ended % in. 16 tooth 
SAE. standard spline, but special out- 
put shafts are available on request. The 
put shaft rotation is normally less 
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than 360 deg. with reversible operation. 
They are powered with “C” frame mo- 
tors. The ‘ 
rate positioning of the airframe assem- 


‘Fastop” clutch insures accu- 


bly being controlled. Thermal protec- 
tors are standard equipment on all mo- 
tors in this series. Motors may be de- 
signed with as much as 30 percent 
higher torque for one direction of rota- 
tion as against the other. The relation 
of rotation to torque with amount of 
torque load differential can be specified 
by the designer to meet his specific 
needs. The unit is adaptable to bell- 
crank systems, sprocket chain drives, 
direct hinge drives for intercooler shut- 
ter controls, coolant flap controls, land- 
ing gears, and wing flaps. Power unit 
and actuator fit in a space about eight 
inches by four by five, and its weight 
is slightly more than four pounds. 


Airtight Steel-to-Glass 
Seal for Metal Tubes 


Tube Div., Radio Corp. of America, Cam- 

den, N. J. 
The new procedure depends upon the 
control of processing so as to secure 
good “wetting” of steel by glass. At the 
same time, the new procedure incorpo- 
rates a mechanical design which pro- 
vides compression strains at the glass- 
metal boundary. and thus compensates 
for differences in expansion of the two 
materials. The surfaces sealed by the 
new method are the outer edge of a flat. 
round, glass button and the inside of a 
metal band known as the header in- 
sert. The glass button serves to insulate 
the wire leads which connect internal 
elements of the tube with the pins on 
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the base by means of which it is 
“plugged in.” The header insert is used 
to join the button to the header,.a ring 
of steel which, with the button, forms 
the “floor” of the tube, and is welded 
to the open end of the metal envelope 
to support the internal structure and 
complete the enclosure. The principle 
which now permits the use of steel, in 
place of more costly special alloys, fo: 
the header insert involves the fact that 
glass is a solvent for oxides. By apply- 
ing intense heat from fine jets of gas 
flame to the outside of the oxidized 
steel band, after the glass has been 
softened and pressed into a button in- 
side the band, it is possible to cause 
any excess oxides to dissolve into the 
glass. Before this principle was applied, 
too much oxidation was as serious an 
obstacle as too little the latter prevent 
ing adhesion, while the former left a 
porous interface between the metal and 
the glass. 


Low Temperature Sprayer 


Alloy-Sprayer Co., 602 First National 
Bldg., Ann Arbor, Mich. 
A self-contained Alloy-Sprayer designed 
for precision spraying of low tempera- 
ture metals and alloys is added to this 































































company's line. This sprayer, which 
is being used extensively for produc- 
tion spraying of selenium rectifier cells, 
rectifier discs, and for protective coat- 
ing of wood patterns, is expected to be 
useful in laboratory research work be- 
cause of the close control of the char- 
acteristics of the spray. Although the 
new sprayer, designated model FP is 
primarily for spraying vertically down- 
ward, being suspended on a chain or 
similar support, it can be swung out 
to spray almost horizontally. The appli- 


571 
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cation of alloy or metal can be made in 
three stages: Fine spray, coarse spray, 
and pour. The degree of fineness and 
the degree of coarseness of spray in each 
stage can be varied by means of an ad- 
justable needle valve. A the 
Model FP sprayer is that metal or alloy 


can be added without interrupting the 


feature ol 


spraying operation. Range of operation 
100 deg. to 600 deg. F 


Printer-Developer 
Charles Bruning Co., 4754 Montrose Ave., 
Chicago 41, Ill 

Designed to provide printing and de 

veloping facilities for those who require 

black and white prints in medium quan 
tities, a printing and developing ma- 
chine, known as the Model 41, has been 
innounced. This model combines indi- 
vidual printing and developing units in 
frame of box 


|i cabinet with a steel 





rhe 
up to 6 ft. 
min., depending on the transparency ol 


has 
per 


girder construction. printer 


a printing speed range 


the original, printing either roll stock 
cut sheets, with 
16 in 


a printing width of 
The light source is a 2,000 watt 
glass mercury vapor lamp within a 6-in. 
diameter cylinder. A method of cooling 


pulls air into and through the cylinder 
and contact bands, resulting in mini. 


um machine ti mperature 


Abrasives Comparator 
Hanchett Mfg. Co., Big Rapids, Mich 


in abrasive hardness and. bond. struc 


ture available 


Opi 


testing comparator is 
ration of the comparator is simple. 
steel grad 
a given load 


gradually penetrates the grinding wheel 


ir other material to be graded. The 


\ diamond or special alloy 


ing tool oscillating unde: 





number of oscillations is predetermined 
for each material, based on comparative 
tests made on wheels, hones or mate- 
rial satisfactory. 
When the instrument completes its 
specified number of oscillations, the 
grading tool records the depth of pene- 
tration 


previously proven 


Governor Test Machine 


Greer Hydraulics, Inc., 454 18th St., 
Brooklyn 15, N. E. 
Actual conditions are simulated in a 


test stand in which a power motor pro- 
vides the drive for the governors to be 
tested, and a variable-speed mechanism 


permits the governor to hydraulically 


control the r.p.m. of its drive. The 
stand has been designed with auto 
matic operational features so that the 


be free to record the re- 


\ selector switch 


operator may 


sults of such tests, 


provides an automatic setting of the 
unit for the particular type that may be 
mounted for test. Gauges provide a conh- 
tinual check on engine supply pressure 


(simulated for the r.p.m. of the 


ernor), governor-pump output pressure, 


gov- 


and the pressure supplied when feather- 
Lhe of shut-off 


valves eliminated by 


ing. manual operation 


have been pro- 


viding inter-locking electrical control of 


all hydraulic functions. 









Liquid Wiring Insulation 


U. S. Industrial Chemica!s, [nc., 60 Eas 

42nd St., New York, V. Y. 
Used as a waterproofing agent on igni 
tion systems and to prevent corrosio: 
and current leakage in batteries, liqui: 
PiB used to re-insulat: 
cracked, worn, or dried-out wiring, an 
in addition acts as a rust inhibitor 
Applied with either a brush or spray t: 
wire coils, distributors, spark plugs an: 
the top of battery carriers, the liqui: 
penetrates rather than coats and i 
highly resistant to ordinary acids, oils 
and greases. 








also may be 














Thyratron Control Tube 
Lamp Div., Westinghouse Electric Cor; 
Bloomfield, N. J. 

A fifteen-thousand-volt thyratron co: 
trol tube, type WL-678, is announced 
This grid-controlled mercury vapor re 
tifier has an air-cooled triode. General 
characteristics are: filament voltage, 5 
volts; filament current, 7.5 amp.; tube 
voltage drop, 15 volts; mounting posi- 
tion, pin down; optimum tem- 
perature 35-50 deg. C.; net 
weight, 11 oz. 















base 
range, 
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Surface Finish 
Comparator Projector 


Rex D. McDill, 5107 Mayfield Rd., Cleve 
land 21, Ohio. 


Faxfilm comparator apparatus Ir- 
nishes a method by which an exact 
replica of a surface is made in cleat 
















































plastic in less than one minute. Projected 


at 100 diameter magnification, every 
letail of surface both 
standard and production check finish 

shown. Model C-1000 is 


projection booth containing twin micro- 


conditions of 
a complete 


projectors. Use of two first-surface re- 
tors permits projection of two slides 


at full 100 diameter magnifications, the 


images, each 20 in. square, appearing 
by side on an inspection table about 


nches away from the projectors, 


Segmented Diaphragm 

Air Valve 
Smith-Mautz Co., 230 § 
le 4, Calif. 


\ heat and ventilator control unit 
"wn as the Aero Valve is said to be 
ivy times as efficient as the old-type 


tterfly unit which it replaces. Its cor 


ion resistance and strength indicate 


Orange, Glen 


use for air or heat control applica 


particularly in the marine, air con- 


ming, or bus transportation field. 
I unit has 36 positive control stages, 
ind is designed like a camera shutter, 


with 15 to 18 shutter segments. Its prin- 


e of assembly uses a minimum of 
ring parts. 


Aluminum die cast cover 
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and housing have anodized finish; all 
other parts are made of stainless steel. 
Knob on the control lever is an AN 
standard part. Available in five model 
sizes with openings from two to seven 


inches in diameter. 





Thermoplastic 
Insulating Material 

Monsanto Chemical Co., St. Louis. 4, Mo 
Styramic HT holds shape and strength 
at relatively high temperatures yet can 
be molded readily. Its most significant 
characteristic, however, is the combina- 
tion of this heat resistance with high 
insulating efficiency. Styramic HT has 
a heat distortion point of 236 deg. In- 
dications are that the greatest use of 
this material will be as insulation in 
electronic applications. 


Copper Rod 


Revere Copper and Brass Inc., 

Ave., New York 17, N. Y. 
A free cutting copper rod of the tel- 
lurium-bearing type meets the demand 
for a free-machining copper rod in the 
electrical industry and among welding 
equipment and screw machinery manu- 
facturers. This is oxygen-free, high con- 


230 Park 


€———M 





ductivity small 


containing a 


coppel 
amount of tellurium, which 


the speed with which the metal can be 


machined, makes closer tolerances pos 


increases 


sible, and Improves the finish of th 
completed parts. It is available in all 
usual shapes and sizes up to 2 in. in 
diameter. 


Vacuum Tube Voltmeter 


Televiso Products, Inc., 7466 Irving Par 


Road, Chicago 34, Ill. 
Claiming dependable voltage measure 
ments within the range of 7 cycles per 
sec. to 500 megacycles, the series 200A 
VT voltmeter is announced. The lowest 
readable voltage is 0.05 volts on a max 


imum scale range of 0.5 volt. Five 


Voltage 0.5. 2 15. 50.. 159 

are spread full scale on a 415 in. metei 
dial. Accuracy of readings are 2 per- 
cent full scale; middle scale accuracy 
is 9 percent. The construction is of 


» 
Ranges 











NEW MATERIALS AND PARTS 


aluminum throughout; panel and cab- 
thick. 


11 times 915 times 7%, 


inet are 14 in. Dimensions are 


inches. 





Low Frequency Crystal Unit 
Blilley Electric Co., Erie, Pa. 

Crystal unit will maintain its frequency 

within narrower limits than were here- 

tofore obtainable. In this unit, the FM6, 

a resonant pin assembly has been em- 

ployed. The steel pins are mechanically 


resonant to the crystal frequency or 
some multiple of that frequency so that 
iny damping effect of the clamping 


pins is negligible. The internal assem- 


GE TAMAN oe 


tme, PA. 


— —* 





bly is protected against moisture and 
humidity by means of a captive gasket 
seal employed between the aluminum 
shell and laminated phenolic base. This 


model is intended for such applications 
as frequency standards, timers, measur- 
ing equipment, and frequency meters. 


573 










Manufacturers 





Publications 





General 
Bulle 


Properties 


Sintered Alnico Magnets 

Electric Co., Schenectady, NY. 
tin GEA-3682.B, 19 
and advantages of these magnets are 
Character- 


pages. 


tabulated and illustrated, 


istics of standard forms are listed. 

Machining Die Castings—-New Jersey 
Zine Co. 160 Front St., New York 7, 
N. Y. Booklet. 68 pages. Methods ot 


machining zine alloy die castings are 
explained. Specific ations for tools are 
given in detail, and the tools and ma- 
chining methods are completely illus- 


trated. 


Shielded 
( X joo 


139, 26 pages. 


Are Welding-—Lincoln Elec- 
Cleveland 1, Ohio. Bulletin 
The automatic shielded 


Ir 


arc welding process is described. Speci- 
fications of equipment made by this 
company for the process are tabulated 
and diagrams of welds are included. 


Bright Nickel Plating—Udylite Corp., 


Detroit 11, Mich. Bulletin, 6 pages. 
Advantages of the process and the 


equipment supplied by this company 


are covered. 


Heat Resistant Paint--M. ]. Merkin 
Paint Co.. 1441 Broadway, New York 
18. N. Y. Leaflet, 6 pages. Finish for 
metal surfaces is described. Good 


bonding at 1400 deg. F. is claimed. 


Brake 
Bulle- 


Non-magnetic 


Manganese — Steel-— American 
Shoe Co., Chicago Heights, Il. 
tin 1144-NM, 32 pages. 
uses of manganese steel are covered. 
Studies of typical applications, togethe: 


with illustrations, are presented, 


Gears, Pumps—DeLaval 
Turbine Co., Trenton 2, N. J. 
Bulletin 1181. This 
pany's line of steam turbines, 


Turbines, 


Steam 
99 


22 pages. com- 
helical 
gears, contrifugal pumps, worm gear 
speed reducers and flexible couplings 
is described and illustrated, 

Parker-Kalon 


Fastening Devices 


Corp., 200 Varick St., New York 14, 
N. Y. Catalog. 61 pages. Various 
kinds of screws, plugs, bits, nails and 


nuts are listed and illustrated, and speci- 


heations are given. 

Synthetic Rubber Sheet—Fabrics & 
Finishes Dept.. E. I. du Pont de Ne- 
mours & Co., Wilmington, Del. Bulle- 


tin, 10 pages, 


Fairprene sheet stocks, 
made from synthetic elastic composi- 


are described and their properties 
This is a companion to 


Lions, 
are tabulated. 
the bulletins on Fairprene coated fab- 


rics and cements. 


Bearings—Morganite 
NW. X. 


Gives properties and 


Self-Lubricating 
Brush Co., Long Island City 1, 
Bulletin, 6 pages. 
advantages of these bearings. The com- 
positions include carbon and metal as 


well as carbon and graphite. 


Electrical Contacts—Fansteel Metallur- 
gical Corp., N. Chicago, Ill. Booklet, 
32 pages. Discussion of contact design, 
including performance curves. Proper- 
ties of various contact materials made 


by this company are listed in detail. 


Marking Equipment—Louis Melind 
Co., Chicago, Ill. Catalog 103, 48 


pages. Describes and illustrates date 
stamps, stencil and marking inks, sten- 
cil sets, rubber type outfits, sign print- 
ers, and numbering and time stamps. 


Generators—Kato Engineering Co., 
Mankato, Minn. Catalog, 10 pages. 


Characteristics of various models of 


a.c, generators are given. 


Rust Preventative—Johnston & Jen- 
nings Co., 864 Addison Road, Cleve- 
land 14. Ohio. Bulletin R-181, 12 
pages. Describes and gives advantages 


of Rusta Restor, an electrical method of 
preventing the rusting of steel tanks. 
piping and other steel structures. 


Electronic Heaters Mlis-Chalmers 
Mfg. Co.. Milwaukee 1, Wis. Two bul- 


letins, 4 and 8 pages. Induction heat- 
arc converters for elec- 


Diagrams 


ers and mercury 
tronic heating are explained. 
and efficiency curves are included. 


Corrosion Preventive Specifications— 
E. F. Houghton & Co., Philadelphia, Pa. 
Booklet. 63 brief de- 
scription of the principal government 


pages, Gives a 
corrosion preventive specifications and 
lists the product which this company 


recommends for each. 


Plastics—E. I. duPont de 


Bulletin, 8 pages. 


materials made by this company. Prop- 


erties of each are listed. 


Pilot Valves— Vickers, Inc.. 1400 Oak- 
man Blvd., Detroit 32, Mich. Bulletin 
14-7, 24 pages. Rotary type and 


Nemours & 
Co., 626 Schuyler Ave., Arlington, N. J. 
Summary of plastic 


plunger type are described and illus- 
trated. Typical hydraulic circuits aie 
explained diagramatically. 


Ampco Metal. In 


Industrial Bronze 


Milwaukee 4, Wis. Bulletin 59, 12 
pages. Properties of alloy bronzes 
manufactured by this company are 
listed. 

Impregnated Plastics—Plastics — Di, 


Consolidated Water Power & Paper Co., 
Wisconsin Rapids, Wis. Manual, 53 
pages. Engineering data on paper base, 
cloth base and fiber base plastic mate. 
rials is presented in charts and dia. 


grams, 


Wire Tubing—E. H. Titchener & Co., 
Binghamton, N. Y. Circular, 2 pages. 
Knitted Wire tubing is illustrated, and 


uses are suggested. 


Hydraulic Circuits—]ohn S. Barnes 
Corp., 301 S. Water St., Rockford, Ll. 
Bulletin. 011-G, 26 Describes 
valves, pumps, filters and other units. 
Illustrates typical hydraulic circuit in. 
stallations designed by this company. 


pages. 


Automatic Valves—Automatic Switch 
Co., 41 E. 11th St., New York 3, N. Y. 
Circular No. 200, 12 Valves 
for automatic and remote control of the 
flow of liquids and gases are cataloged. 


pages. 


Remote Mechanical — Control —Sim. 
monds Aerocessories, Inc., 30 Rocke: 
feller Plaza, New York 20, N. Y 
Hand'ook. 75 pages. Basic feature: 


and operating principles of the push 


pull control, which furnishes remot 


actuation where accuracy. 
vibration or difficult 


volved, are presented with the aid o! 


mechanical 
contours are in 
detailed drawings. 


Flash Welding— American Welding and 
Mfg. Co.. Warren, Ohio. Bulletin, 4 
Gives advantages of flash weld 


pages. 


ing for assembly of forged parts. 


Rectifiers—Green Electric Co., 13 
Cedar St.. New York 6, N. Y. Bulletin 
| pages. Discussion of the relative 


merits of selenium and tube rectifiers 


Radio Parts—Alden Products Co.. 1l! 
North Main St, Brockton 64, Mas 
Booklet, 44 pages. Plant facilities for 
production of radio parts are shown. 


Rivnut—B. F. Goodrich Co., Akror 
Ohio. Booklet, 40 pages. Properties 
and applications of this one-piece i 
ternally threaded and counterbored tv 
bular rivet, are described and illu 
trated. Various types are listed, te 
gether with specifications. 
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Dimensional Allowances for Flash-Butt Welding Solid Bars 


Round, Hex, Square and Rectangular Bars 


Low and Medium Forging Strength Steel 


0.D.- Diameter of rounds or minimum 
dimension of other sections 

{ = Initial die opening 

B Material lost 











. a k : ! -0 o 
Locator and fiches | P ole K | — Locafor and one work piece 595 /0 
back-up Lec e N | | SCITOGS back-up 

| poapoa RECOMMENDED END PREPARATION 
e- -L 4 M- — 
Data is based on welding without preheating and both pieces having the same welding characteristics. 
Values apply only when ratio of maximum to minimum cross-sectional dimension is less than 1.5. 
0.D. 1 B C D H J=K L=M _ Flashing O.D. S with S without 
in. in. in. in. in. in. in. in. Time, sec. in. locator locator 
0.050 0.100 0.050 0.050 0.040 0.010 0.025 0.050 0.40 0.250 0.375 1.00 
0.100 0.182 0.082 0.100 0.062 0.020 0.041 0.091 0.75 0.312 0.375 1.00 
0 150 ^ 0.270 0.120 0.150 0.090 0.030 0.060 0.135 1.15 0.375 0.375 1.50 
0 200 0.350 0.150 0.200 0.110 0.040 0.075 0.175 1.50 0.500 0.375 1-29 
0.250 0.130 0.180 0.250 0.130 0.050 0.090 0.215 1.90 0.750 0.500 2.00 
0.300 0.510 0.210 0.300 0.150 0.060 0.105 0.255 2.25 1.000 0.750 2.50 
0.350 0.600 0.250 0.350 0.180 0.070 0.125 0.300 2.19 1.50 1.000 3.00 
100 0.685 0.285 0.100 0.205 0.080 0.143 0.343 ).25 2 00 1.25 
0. 150 0.770 0.320 0.150 0.230 0.090 0.160 0.385 8.75 2.50 et 
0 500 0.850 0.350 0.500 0.250 0.100 0.175 0.425 t.25 3.00 2 00 
0 550 0.9410 0.390 0.550 0.280 0.110 0.195 0.170 5.00 3.50 2.25 
0.090 1.025 0.125 — 0.600 0.305 0.120 0.213 0.513 5.50 1.00 2.50 
0.650 1.100 0.450 0.650 0.325 0.125 0.225 0.550 6.15 1.50 2.19 f 
0.700 1.180 0.480 0.700 0.350 0.130 0.240 0.590 1.50 5.00 2.75 > 
0.750 1.260 0.510 0.750 0.375 0.135 0.255 0.630 8.25 5.50 3.00 * 
0.800 1.340 0.540 0.800 0.400 0.140 0.270 0.670 9.00 6.00 3.28 A 
0 850 1.420 0.570 0.850 0.425 0.145 0.285 0.710 9.75 6.50 3.50 2 
0 900 1.500 0.600 0.900 0.450 0.150 0.300 0.750 10.50 1.00 3.19 B 
0 950 1.580 0.630 0.950 0.475 0.155 0.315 0.790 11.79 1.50 1.00 3 
000 1.660 0.660 1.000 0.500 0.160 0.330 0.830 13.00 8.00 1.25 = 
50 1.740 0.690 1.050 0.525 0.165 0.345 0.870 14.75 8.00 1.50 È 
nu 1.820 0.720 1.100 0.550 0.170 0.360 0.910 16.50 9.00 1.75 = 
50 1.900 0.750 1.150 0.575 0.175 0.375 0.950 18.25 9.50 5.00 s 
00 1.980 0.780 1.200 0.600 0.180 0.390 0.990 20.00 10.00 z 
X) 2 060 0.810 1.250 0.625 0.185 0.405 1.030 22.50 E 
ü 2.140 0.840 1.300 0.650 0.190 0.420 1.070 25.00 2 
0 2.300 0.900 1.400 0.700 0.200 0.150 1.150 30.00 S 
0 2.460 0.960 1.500 0.750 0.210 0.180 1.230 38.00 TP 
| ) 2.620 1.020 1.600 0.800 0.220 0.510 1.310 15.00 
[O0 2 180 |. 080 1.700 0.850 0.230 0.510 1.390 51.00 
| ) ? 910 1 10 | 800 0 900 0 210 0. 510 | 170 635 00 
| ) 3. 100 1 200 1.900 0 950 0 250 0 600 1550 ;500 
3.260 1 260 2.000 1.000 0 260 0 630 | 630 90 00 
— 
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C = Final die opening 

D = Total flash-off 

H = Total upset 

J K = Material lost per piece 
->ja Ș ->j 








M - Initial extension per piece 
Minimum necessary length of 
electrode contact 





Ya"0.D. or larger- bevel y. L 


— — — — — — r — ç — — — — — — RE EN LT — — — — — — — 


























Dimensional Allowances for Flash-Butt Welding Tubing 
and Flat Sheets, Low and Medium Forging Strength Steels 









T = Tube wall or sheet thickness 
1 = Initial die opening 















* locator and B = Material lost 
m E Nedra Flectrode back-up C = Final die opening 
F 8 D = Total flash-off 
I oae oae H = Total upset 
i J = K = Material lost per piece 
L — M = Initial extension per piece 
ae O.D.= Outside dia. of tubing 
S = Minimum length of electrode contact 








are based on welding without preheating and both pieces having same welding characteristics. 






T A B ĠO D H J=K L=M Flashing X O.D. S with S without 
in in in in in in. in. in. Time, sec. in. locator locator 












1 0.010 0.110 0.660 0.050 0.010 0.020 0.030 0.055 0.40 0.250 0.375 1.00 
0.020 0.915 0.115 0.100 0.080 0.035 0.058 0.108 0.80 0.312 0.375 1.00 
0.030 0.325 0.175 0.150 0.125 0.050 0.088 0.163 1.29 0.375 0.375 1.50 
0.040 0.430 0.230 0.200 0.165 0.065 0.115 0.215 1.75 0.500 0.375 1.75 
0.050 0.530 0.280 0.250 0.205 0.075 0.140 0.265 2,29 0.750 0.500 2.00 
0 060 0.620 0.23230 0 990 0.2410 0.090 0.165 0.310 2.15 1.000 0.150 2.50 
0.070 0.715 0.38 6.330 0.280 0.105 0.193 0.358 3.50 1.50 1.000 3.00 
0.080 0.805 0.435 0.370 0.315 0.120 0.218 0.403 1.00 2.00 1.250 
0.690 0 885 0.475 0.410 0.345 0.130 0.238 0.443 1.50 2.50 1.750 
0 100 0 970 0 5920 0.450 0.315 0.145 0.260 0.485 5.00 5.00 2.000 
0 110 1 060 0.570 0.490 0.410 0.160 0.285 0.530 D. 19 1.50 2.29 

















1 140 0 610 0.530 0.410 0.170 0.305 0.570 6.25 1.00 2.50 

| 995 0 650 0.5175 0.4170 0.180 0.325 0.613 7.00 1.50 2.19 c 
0. 140 |.320 0.700 0.620 0.510 0.190 0.350 0.660 1.15 5.00 9.15 t 
0.150 | 390 0 730 0 660 0.530 0.200 0.365 0.695, 8.50 5.50 3.00 Š 
0.160 1.470 0.770 0.700 0.560 0.210 0.385 0.135 9.00 6.00 3.25 z 
0.170 1.510 0.800 0.740 0.580 0.290 0.400 0.770 9.75 6.50 3.50 y 
0.180 1.620 0.840 0.780 0.610 0.230 0.420 0.810 10.50 1.00 3.75 > 
0.190 1.690 0.870 0.820 0.630 0.240 0.435 0.845 11.29 7.50 1.00 z 
0.200 1.760 0 900 0. 860 0.650 0.250 0.450 0.880 12.00 8.00 1.25 = 
0.250 2.010 1.010 1.000 0.730 0.280 0.505 1.005 16 8.50 1.50 5 
0.300 2.245 1.120 1.125 0.810 0.310 0.560 1.1229 2] 9.00 8.19 - 
0.350 2.460 1.210 1.250 0.880 0.330 0.605 1.230 21 9.50 5.00 Z 
0.400 2.610 1.290 1.350 0.930 0.360 0.645 1.320 33 10.00 z 
0.450 2 790 1.350 1.430 0.970 0.380 0.615 1.390 38 b 
0.500 2 910 | 410 1.500 1.020 0.390 0.705 1.455 45 S 
0.550 >. 010 1.465 i.ato 1.055 0.410 0.733 1.520 50 £ 
0.600 |.]135 1.505 1.630 1.085 0.120 0.753 1.568 56 E 
0 650 1.215 | ) 1.690 1.125 0.430 0.778 1.623 63 
0.700 3360 1.610 1.750 1.160 0.450 0.805 1.680 70 
0.800 2 1.67 1.850 1.210 0.465 0.838 1.763 83 
0.900 >. 660 |. 730 1.9230 1.250 0.480 0.865 1.830 97 
1.000 3.800 1 800 2 000 1.300 0.500 0.900 1.900 110 
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Baom is an eternal metal. Time, 
weather or atmospheric conditions leave 
it untouched. Evidence of this can be 
gained from the implements fashioned 
by primitive man. Many such articles, 
buried since 2000 B.C., are still in their 
original condition. This is but one reason 
why bronze is the ideal metal for bearings. 


ee 


BRANCHES IN 
I8 INDUSTRIAL 
CENTERS 
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Press 


Manufacturers of equipment, designed to 
operate in all kinds of weather, find 
bronze sleeve bearings add years of effi- 
cient service. In addition to performing 
all the functions of a bearing, they cannot 
rust .. . they do not disintegrate. 


Alert manufacturers, looking for ways and 
means to improve their product will do 
well to consider bronze. Our engineers 
are ready to help you select the correct 
bearing for each application . . . the one 
that will give the greatest service . . . for 
the longest period of time . . . at the 
lowest unit cost. Why not write—TODAY? 


JOHNSON BRONZE CO. 
508 SOUTH MILL STREET 


NEW CASTLE, PA. 


As50., 








e No other Size O00 Contactor has all the 
advantages which have been designed into 
this new Type Q. Compactness has been 
achieved at no sacrifice of accessibility. 
All terminals, in addition to being acces- 
sible and conveniently located for individ- 
ual or group mounting, have provision 
for two wiring clips. A new type of contact 
bar and guide is one of several construction 





DETROIT 








THE FEATURES YOU'VE 


SQUARE 





MILWAUKEE 






RATINGS 


600 Volts A.C. Max. 
10 Amperes Open 
9 Amperes Enclosed 


details which assure substantially increased 
life. Double-break, silver contacts can be 
readily replaced if and when prolonged 
service makes replacement necessary. 

Tyre Q Contactors are suitable for mount- 
ing on steel panels—are available with two 
to six poles in any combination of normally 
open and normally closed contacts. 


D 


COMPANY 


LOS ANGELES 
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-LONGER LIFE - PLUS! 


s -: B 
7 





Four pole contactor. Same Six pole contactor. Same 
block used for two and three block used for five pole type. 
pole types. 


NO ADDITIONAL PARTS NEEDED - As shown in the 


sectional views at the right, any pole can be easily 
changed from normally open to normally closed or 
vice versa. (The contact pressure is the same on nor- 
mally open and normally closed contacts. Thus, both 
can be used to full capacity.) Simply remove the mov- 
able contact assembly, turn it over and reassemble. 
No additional parts are involved. Stock contactors can 
be changed, easily and quickly, to meet special re- 
quirements. 


@ See your nearby Square D Field Engineer for further details, or 
write for Bulletin 203. Square D Company, 4041 N. Richards Street, 
Milwaukee 12, Wisconsin 
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WANTED IN SIZE 00 CONTACTORS 


SQUARE D's NEW TYPE Q 
BRINGS NEW FLEXIBILITY 







Cidade 


EASILY CHANGED 
FROM NORMALLY 
OPEN TO NORMALLY 
CLOSED 





Normally Open Contacts 


A di 


Movable Contact Assem- 
bly removed and ready 
to be inverted 





|o——9)*.- 5 
8 WT" 


r 
Normally Closed Contacts 


When Connecticut Telephone & Electric 
Division began to make aircraft ignition 
terminals for a famous engine manufac- 
turer, we knew that standard testing 
procedure could not keep pace with our 
mass production methods. Even a score 
of trained inspectors, each equipped 
with high-voltage testing equipment, 
would soon fall hopelessly behind. 
Again Great American Industries engi- 
a stubborn wartime 
bottleneck. They designed an electro- 


meers overcame 


HERE'S HOW IT'S DONE 


Operator places terminals to be tested in slots at 
edge of turntable. -As each part reaches test point, 
one electrode of a 10,500 v. circuit contacts the 
conductor element of the terminal... while an- 
other encircles its insulating shell. Current leakage 
through minute cracks or porous sections of the 
insulation operates a relay which ejects the faulty 
piece. If the terminal meets specifications, it auto- 
matically.falls into a chute and is conveyed to the 
packing bench. This swift, foolproof tester lends 
itself to many production tests of insulation. 


mechanical tester which accurately 
checks four parts faster than former 
methods could check one. Five such 
testers, operated by unskilled persons, 


have a capacity of 12,500 tests an hour... 
with a degree of error almost too small 
to measure. 

This is but one of many new methods, 
contributed by G.A.I. engineering to 
speed the war effort. It will be equally 
important to efficient electrical manufac- 
turing in time of peace. 


HOW WE SAVE 45 MINUTES OUT OF AN HOUR 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES. INC.» MERIDEN, CONNECTICUT 


SS E 
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LIMIT SWITCHES 


Snap-Lock Limit Switches are used 
by more than 80% of all the builders 
of automatic machine tools—because 
they don’t fail on the job. 

Let us engineer standard or explos- 
ion-proof Snap-Lock Limit Switches 


to fit your machines. 


BULLETIN EM-42 GIVES FULL DETAILS 


Ch YA-6 and 8 Spinay 
Ii A e, ll lomatics . Single Bar and 
H "EL Taps . The Chro utomatic Threading Dies dle 
4 Contr Satin mit, Motor Starter 


170 EAST 131st STREET + CLEVELAND 8, OHIO Centrituges « es > Solenoids 
acturing 
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You can depend on this 
Blower Motor 


to operate efficiently in 





Say war BONDS 





marine, aircraft, and electronic service 


In planning your post-war product, it is well to re- 
member the design and operating advantages of this 
weight-saving Oster blower motor. Although it has 
been especially designed for use in the marine, air- 
craft, and electronic fields, it may have qualities that 
fit your particular product. Check these features: 
Housing: Die cast, zinc field housing and aluminum end brack- 
ets. Totally enclosed. 
Bearings: Single shielded ball bearings lubricated with a grease 
suitable for any specific application. Bearing housings 
fitted with steel inserts. 


Windings and Insulation: Field coils and armature wound with 
a select grade of insulated copper wire and impregnated 


with a high quality heat and moisture resisting insulating 
varnish. 


Mounting: Available with either base mounting or machined 
pads. 


Brushes: Metal graphite or electro graphite brushes of ample 
size to assure unusually long brush life. Phosphor 
bronze or beryllium copper brush springs. 


Temperature Rise: 55? C. maximum frame Temperature rise 
at rated output. 


Modification: Motors can be furnished with special shaft ex- 
tensions, mounting arrangements, finishes, leads, etc. 
Let us help you fit this and other Oster Motors to 

your requirements, 


John Oster Manufacturing Co. 


DEPARTMENT P-28 









Type 


Voltage 


Starting Torque in 
% of F.L. Torque 






RACINE, WISCONSIN 


8.32 TAP 
3 HOLES ON 
2.250' B. C. FOR MOUNTING FAN 












10-32 TAP 
4 HOLES 
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IF you want to START something 


@ Clark Type D Push Buttons, featuring silver-to-silver, button-type, 
double-break contacts, bakelite insulating parts, large electrical 
clearances, and plenty of wiring space, provide low maintenance and 
long life in heavy duty operations. Push button stop is independent of 
contacts. 1'2" and 2!'4" mushroom heads are available. 


Type RN — the "ROUGHNECK'— has mushroom head, cast metal 
enclosure with rounded shoulders sturdy enough to take rough usage. 


Watertight, dust tight, and oil-immersed types can be supplied. Pendant 
Stations are also available. 


For every heavy duty industrial push button application there's a "3C" Push Button Station available. 


Vut THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO œe OFFICES IN PRINCIPAL CITIES 
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When a motor is sup- 
plied as an integral part of a 
machine, the reputation of that 
machine is likely to stand or 
fall with the performance of the 
motor. Many purchasers link 
motor failure to faulty design 
of machine. They do not differ- 
entiate between the two. 
That is why it pays to specify 
SEALEDPOWER Motors. Be- 
cause these motors are designed 
to provide trouble-free opera- 
tion with minimum attention. 

MINIMUM ATTENTION 

There are no ventilating pas- 
sages in the frame to be cleaned 
periodically. Bearings call for 


momonga emm i d 
PA ¥ 2 E 


— Lo 


E on VAA 
Cae V" 


re-greasing only once a year or 
even less frequently. These are 
real advantages when mainten- 
ance help is at a premium. 


@ NO COSTLY SHUT-DOWNS 
FOR REPAIRS 


The totally-enclosed frame pro- | 


tects against oil, corrosive 
liquids, acid and alkali fumes, 
air-borne moisture, steam, con- 
ducting dusts and other harm- 
ful foreign matter, preventing 
premature breakdown of wind- 
ings. Patented grease seal for 
bearings retains grease. Vac- 
uum impregnation of windings 
reduces hot-spot temperature, 


lengthens insulation life and pre- 
vents vibration of wires inside 
or outside of slot. Practically 
indestructible ALUCAST rotor 
construction does away with 
rotor trouble. 


@ WHEN TO SPECIFY 


SEALEDPOWER Motors are rec- 
ommended for all applications 
where conventional totally-en- 
closed, fan-cooled types have 
been used in the past. Mount- 
ing dimensions conform to 


NEMA standards. 


Write for complete details. No 
cost, no obligation. 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 


SQUIRREL CAGE MOTORS 


WOUND ROTOR MOTORS 


AMPERE 30 NEW 


DIRECT CURRENT MOTORS 
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... to deliver molded oil-paper 
capacitors . . . in quantities 
more than ample for your 
needs .. . and in exact agree- 
ment with American War 
Standard C75/221 . . . is af- 
forded by batteries of these 
dual-77-cavity monsters. Fed 
with oil-impregnated, alumi- 
num-foil-wound, non-inductive 
sections and pre-forms of mica- 
filled phenolic, these huge presses 
are continually pouring forth 
capacitors of uniformly high qual- 
ity with the consistency of charac- 
teristics for which Tobe products 
are famous. 


So, however great may be your con- 
sumption of molded oil-paper capaci- 
tors, Tobe can deliver them in vol- 
ume. Capacitance ranging from 1000 
to 50,000 mmfd: working voltages 
from 120 to 800 volts d-c: shunt re- 
sistance as high as 40,000 megohms 
at 25°C: power factor as lowas 0.004 
at 1000 cycles: and moisture seal 
that meetsall thermal cycle, immer- 
sion, and humidity requirements. 


Modern, large capacity 
equipment, skillfully 
operated and carefully 
supervised, assures 
quantity with quality. 


FIELD OFFICES IN NEW YORK CITY * CHICAGO * DETROIT * GLENDALE, CALIFORNIA 
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Every power driven appliance, machine and 
device is designed to perform a certain 
specific or special function. Many function 
well with standard type motors. Others 
need special powering to meet special 


requirements. 


For those special requirements WELCO 
Torque Motors are the answer. They are 
custom-built not only to provide peak per- 
formance, but to conform to and properly 
fit the machines they must power. That is 
why for thirty-five years industry has been 
making a beaten path to The B. A. Wesche 
Electric Company — specialist in special 


motors. WELCO Torque Motors are built | 
up to 75 H. P. 


Write Today For Complete Details 


EXCLUSIVE FEATURE 
The "Uni-frame'' construction of WELCO 


Torque Motors provides for an easy inter. 
change of A.C. and D.C. motors to fit the 
same housing or frame. Only WELCO has 


this vitally important feature. 


The B. A. WESCHE ELECTRIC CO. 


1620-4 Vine St. 


Cincinnati 10, Ohio 


— — — 
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Lamicoid is a thermosetting laminated 
plastic sheet that is the ideal material 
to use for gears where abrasive dusts 
and similar conditions are encoun- 
tered. Small metallic particles which 
ordinarily cause excessive wear with 
metallic gears, are absorbed in the 
tooth surface and thereby prolong the 
life of the gear and reduce mainte- 
nance costs. 

Gears made of Lamicoid are also 
well suited for applications where high 
impact strength is of prime impor- 
tance. When run in combination with 
steel or cast iron, gears made of 
Lamicoid provide durability which is 
often superior to that of metallic 
gears. Their strength is comparable to 
that of cast iron. 


The self-lubricating qualities inher- 
ent in Lamicoid materials allow gears 
to be run for long periods of time with 
practically no lubrication. This is 
doubly important when gears are con- 
tinually exposed. 

Lamicoid is made of selected cotton 
fabrics laminated with special resins. 
This combination makes for silent, 
smooth-running gears that can be 
blanked out or machined to remark- 
ably close tolerances permitting ac- 
curate pitch or openings close to rim. 
Standard sized sheets 36" bv 42", 
and gear blanks are available over a 
wide range of thicknesses. 

Lamicoid gears for electric clocks 
or 100 hp motors are among many 
applications. 


200 Varick Street, New York 14, N. Y. 


SALES OFFICES: Chicago: 600 West Van Buren Street * Cleveland: 1276 Wes! 3rd Street * Detroit: Book Building * Cincinnati: 3403 Hazelwood Avenue 
Boston: 285 Columbus Avenue * Houston: Bakoring, Inc., 1020 Houston Avenue 
West Coast—The Triangle-Pacific Co. at Los Angeles: 340 Azusa St. + San Francisco: 1045 Bryant St. * Seattle: 95 Conn. St. * Portland: 415 N.W. 11th Ave. 
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FABRICATORS: Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, Ill. + Insulating Fabricators, Inc., 69 Grove Street, 
Insulating Fabricators, Inc., 12 East 12th Street, New York City * Bakoring, Inc., 1020 Houston Avenue, Houston 10, Texas 


MICA INSULATOR COMPANY 


Watertown, Mass. 


9] 





Behind every smooth performance are years of experience. And 
how true that is of F.H.P. motors. Whether your requirements call for 
a motor for small furnace blowers, oil burners, humidifiers, electric 
air heaters, business machines, dispensing machines, or a host of 
other products, Victron Customotors will assure your particular 
product really smooth performance. 


More than 20 years of F.H.P. motor building experience has 
enabled Victor to reach a new high-balance efficiency rating 
for pole type motors ...to build motors that conform to 
| special product design. This experience is at your command 


to provide your machines, appliances or devices with the 
motors that perform efficiently at all times. 
Consider Victron Customotors, custom-built to meet your 


specific or special requirements —to create top preference 
for your product through peak performance. 


Our engineers will gladly consult with you regarding your F.H.P. 
motor problems. 


MANUFACTURERS OF VICTRON DESK AND PEDESTAL FANS — VICTRON AIR CIRCULATORS — VICTRON EXHAUST 
FANS — VICTRON VENTILATORS — VICTRON PORTABLE IRONERS — VICTRON F.H.P. MOTORS 


(PEE 


Dept. PE-845, 2950 Robertson Avenue, Cincinnati 9, Ohio 
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in manufacturing operations 
in tests and measurements 
in signaling and timing 


in communications 


Federal’s FTR-800 Series High-Speed Automatic 
Selectors are available in 3 level-22 point and 4 and 
6 level-11 point capacities. 

Write for full information on this efficient Federal 
High-Speed Automatic Selector, Discover all the ad- 
vantages it offers to you. 


Newark 1, N. J. 
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How Fedelco-Sealing Protects 


this Automatic Electric Co. Relay 


gainst Environment 





Ideal working conditions are sealed-in, en- 
vironment sealed-out, by Fedelco-Sealing. 





TAMPERING ` MOISTURE 










To prevent tampering with electrical and mechanical devices, 
and to keep out bugs, dust and moisture, the Fedelco- 
Sealing process enc lose: s these devices in a hermetically sealed 
metal housing, which can be exhausted and filled with dry air, 

r other gas, at atmospheric pressure. The enclosure is de- 
signed to withstand vibration and shock of any kind specified. 
The Fedelco-Sealing process assures the long life and unfail- 
ing performance built into your product, by eliminating the 
effects of environment. 












Ship your product to us, and we will Fedelco-Seal it for you; 
or. when you require quantitie s large enough to do vour own 
Fedelco- -Se aling, we will de ‘sign for vou « comple te me thods and 
equipment as used i n the Federal Electric Plant. Get the 
details of this new protection now— from any of the offices 
listed below. 







How Fedelco-Sealing protects this Aviation Type S 
Automatic Electric Relay 







An 8-point multiple header is sealed into the round metal base. The relay 
is fastened to the U-shaped bracket. Wires are soldered to spring ter- 
minals and carefully cleaned to eliminate all traces of flux or other for- 
eign matter. The relay is carefully checked for all operating character- 
istics. The metal cover is then Fedelco-Sealed onto the base. 







Actual Size of re- 

lay and housing. 

Wires will be sol- 

dered to —" Air is exhausted, and the container flushed with nitrogen for complete 

terminal t * 

—— removal of oxygen. Finally, the case is filled with dry nitrogen and the 

cover is then Fed- 

— — dE tube sealed off, “close to the base. Terminals are then wired to the octal 
plug, which is locked into position, completing the asse — Thus pro- 


base. When con- 
tainer has been tected from dust, moisture, and fungus, the relay provides longer life, 


nitrogen - filled, and decreased maintenance. 
glass tube (right) 


is sealed off at Get the details on Fedelco-Sealing — NOW 


base. Octal plug 












is wired and The use of Fedelco-Sealing is increasing rapidly. You 
locked into base. will want to know about this method. Send us sam- 
ples of your product to be sealed, or describe your 
product and your problem. Write or call any of the 
offices listed below. 












FEDERAL ELECTRIC COMPANY, INC. 






8700 South State Street, Chicago 19, Illinois - Phone VINcennes 5300 ^ 
E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois « Phone WHlItehall 4822 
Sales offices: New York 17, N. Y.—Graybar Bldg. * Chicago !1, Ill. —612 N. Michigan Ave. * Philadelphia 7, Pa.—Real Estate Trust Bldg 
Kansas City 8, Mo.—2017 Grand Ave. * Atlanta, Go. * Troy, N. Y. —17 Bank Street P, 
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SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
LONG LIFE 
COMPACTNESS 
VERSATILITY 
—— 


IT ALL ADDS 


AUTOMATIC ELECTRIC'S CLASS ‘‘B’’ RELAY 


All six of the features you want— perfectly combined in one unit— 
that's what you get in this new relay. It meets all purposes, in 
widely varied applications, without compromising with the most 
exacting requirements. For in the Class "B" relay, Automatic Elec- 
tric has combined the features you need—a// of them, and each in 
greatest measure. 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . . . compact also with magnetic shielding cover, when specified. 


The Class "B" relay, and many others, are shown in Catalog 4071. Write today for your copy. 


G AUTOMATIC & ELECTRIC 
AUTOMATIC ELECTRIC SALES CORPORATION 

1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS 
In Canada: AUTOMATIC ELECTRIC (CANADA LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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of the Curtiss Electric Propel- 
controlled by a proportional type 
rnor of which a safety switch assem- 
ntaining Callite tungsten contacts, 

in essential part, Callite tungsten con- 


ts have proved dependable breaker 


oints because of their resistance to arc 


1 
sion and mechanical wear 


e seams of Curtiss hollow steel pro 


eller blades are welded by the atomic 


lrogen process with Callite tungsten 





electrodes. These welds are subject to the © We have devoted over a quarter-century 


terrific torque developed by 2000 HP to research and developments in tungsten 
engines which drive these propellers. metallurgy. Callite Contacts and Pure- 
tung Electrodes are only two in our wide 


Of 99.9% pure tungsten, Callite Puretung 


Electrodes resist the extreme heat of the ‘ange of metallurgical products, Check 


arc in the atomic hydrogen process, retain Callite first on your requirements. We 


their stiffness and are consumed slowly may be able to save you time and money 


Callite Tungsten Corporation, 551 Thirty- 


smooth, free from spatter and scale, re- ninth St, Union City, N. J. Branch 


Deposits are strong, dense, clean and 


ducing grinding and finishing. Offices: Chicago, Cleveland 


Electrical Contacts in tungsten, molybdenum, silver, platinum, 
palladium and alloys of these metals. Puretung Electrodes, 
standard and special-polished, clean and black; 7 standard 
diameters; 12-inch lengths; random lengths and other diam- 
eters on special order. Send for bulletins. 





N 
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eflex action for planes 


Aireon hydraulic and electronic equipment has become an integral part 
of many military and commercial planes that must necessarily “think 
fast” to stay on the job, keep out of trouble. What’s more, these Aireon 
power controls and radio gear are stacking up flying time substantially 
beyond what we'd thought reasonable to demand of them. @ We can 
tell you how it’s done...up to a point. Microprecision for one thing. 
High safety factors for another. Engineering creativeness. Hard-won 
experience, of course. Beyond this, it’s a subject for your engineers 
and ours. æ Our plants are geared to produce the unusual as readily 
as the commonplace. If it’s hydraulics or electronics, we can meet 
your requirements with precision and dispatch. Our executives can 


start the ball rolling if you say so. 


ireon,, MANUFACTURING CORPORATION 


Re 


Radio and Electronics / ngineered Power Controls 


NEW YORK . CHICAGO . KANSAS CITY BURBANK 
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SNAP-ACTION HELPS BURLING 
|! INSTRUMENTS TO GIVE ALMOST 
2 PERFECT CONTROL 


— 














— — — 







Burling Temperature Controls are designed to give the most accurate 
control of temperatures of cold boxes, low temperature cabinets, tanks, 






ovens, incubators and high temperature furnaces. They are a product of 









the Burling Instrument Company of Newark, N. J. 





HERE IS HOW IT WORKS 





The basic operating principle of these precise controls is the differential 
expansions of solids. The difference in expansion of the two members is Difference in expansion between out- 
side tube "A" and inside tube "B" causes 







multiplied by a lever which operates a Micro Switch snap-action switch. 






This switch, in turn, electrically controls the heat supply. over v to saniec seh “D.” This con- 





tact electrically controls the operation of 





Ihe almost perfect control indicated in the test illustrated was made in a the heating element. 









low temperature test oven with an aluminum alloy tube 30" long. The 






small variation would indicate a control as fine as plus or minus Ao" 






Such control is possible because the precise, sensitive Micro Switch 






action permits a snap from one position to another with extremely small Micro Switch engineers, experienced in 
the applications of millions of these 
precise, snap-action switches to prod- 
ucts for both war and peace, will be 
This application of Micro Switch products is typical of the many uses glad to show you how they can add 






motion. The operating force required is so small that the slight expan- 






sion of tube is ample. 










industry has found for these tiny, sensitive switches in thermostats, long life and reliabil- 
ity to your product 


at lower cost. Send 
for the Micro Switch 
Handbook - Catalog 


iz BUY EXTRA WAR BONDS No. 60 today. 






gages, and fine instruments of many types 















LET'S ALL BACK THE ATTACK 






MICRO SvT? 
Pata H 


m 


© First Industrial Corporation ANAN 
















E 
|ELAL UT EXIIT TE. 


: bs FREEPORT, ee The basic switch is a thumb-size, 

des I e R MARK x | feather-light, plastic enclosed, pre- 
MS cision, snap-action switch, under- 

TRADE WIT E H writers' listed and rated at 1200 


V. A, at 125 to 460 volts a c. 
A DIVISION OF FIRST INDUSTRIAL CORPORATION Capadty.en dc, depends cn toad 


characteristics, Accurate repro- 
Freeport, Illinois, U.S. A. Sales Offices in Principal Cities ducibility of performance is main- 

























tained over millions of operations. Basic switches of differ- 
ent characteristics are combined with various actuators and 
metal housings to meet a wide range of requirements. 
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operate under long, hard usage. They provide an unusual free- 
dom from vibration that makes them ideally suited to the most 
accurate manufacturing applications. Their quiet starting and 
running have won them wide acceptance by leading manufac- 


turers of air conditioning equipment. 


C 


tury industrial motors. They have the ruggedness and stamina to 


CENTURY SMALL INDUSTRIAL MOTORS 


Pruide the Same 


7 Dependable Features 


As Century Large Industrial Motors 


BEARING BRACKETS — are built to maintain 
bearing alignment; and to prevent falling objects 
and dripping liquids from entering the vital parts 
of the motor. 


WELDED STEEL FRAME AND FEET — give struc- 
tural rigidity. 


STATOR CORE — high degree of resistance to 
industrial atmospheres and surroundings and 
moisture in damp basements. Resulting from Cen- 
tury Triple insulation — (1) high dielectric slot 
insulation, (2) use of the latest scientific develop- 
ments of magnet wire, (3) windings sealed with 
Century special insulating compound. 


entury fractional horsepower, industrial squirrel cage 3-phase 
motors provide the same dependable features of larger Cen- 


Here are the seven features that give you these results... 


ing from large ventilating fan and scientific 
arrangement of air passages between core 
and frame and around windings and bearings— 
removes heat and reduces danger of hot spots. 


CUSHIONED END BUMPERS — cushions the 
shock resulting from irregularity of V-belts. 


PHOSPHOR BRONZE BEARINGS—are designed, 
cast, machined and finished by Century, provid- 
ing long life and quiet operation. They are thick 
walled and accurately diamond bored, and lubri- 
cated by the famous Century wool yarn system 
of lubrication. (Ball bearings are available.) 













Write for bulletins giving complete information on 
Century fractional squirrel cage motors—!, to 34 
horsepower—and other Century motors in a wide 
variety of types and sizes from l to 600 
s horsepower. 


COPPER WELDED SQUIRREL CAGE ROTOR — 
positive uniform cross section of conductors made 
possible by welded copper squirrel cage rotor 
provides uniform operating charac- 
teristics and long life. 


i 
VENTILATING SYSTEM—added as- | 


I 


Call in a Century Application Engineer 
|  —he may be able to assist you with your 
| application problems. 


FORS 
CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Mo. 


42 Offices and Stock Points in Principal Cities 






surance of long insulation life result- 
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No. 71150. 


PUSH BUTTON * ROTARY 


No. 71150. push type single pole normally 
open. Momentary contact. Rating — 1800 
watts inrush 

No. 71550. Rotary type continuous duty 
Rating — 500 watts. 

No. 71140. Push button single pole nor 
mally open. Grounded terminal. Bullet con 
nector. Rating—60 watts 


No. 71560. Toggle type single pole dou 
ble throw. Rating — 30 watts. Solder con 
nectors 


No.71152. Foot switch single pole nor 
mally open momentary contact. Rating — 
1800 wotts inrush. 


No. 71511. Push pull single pole double 
throw. Rating — 60 watts. Solder terminals 
No. 71561. Toggle switch single pole sin 


gle throw. Maintained contact. Rating— 60 
watts. Screw terminals 


No. 71100. Push button single pole nor 
mally open. Rating—60 watts 


No. 71510. Push-pull type single pole sin 
gle throw. Rating — 30 watts 


No. 71500. Rotary type single pole with 


10 ohm variable series resistor 


T i 
"md 


A 
AND TOGGLE X A 


, SWITCHES 


= = 
bw 71511. ` 


=. 


SEALS 
ZS No. 71510. 


Here is a representative group of the extensive line of R-B-M electric 
control accessories... push button, rotary, and toggle switches; slow 
make-and-break contacts... now available for general purpose low volt- 
age applications. Maximum rating, 32 volts, A.C. and D.C. For complete 
specifications, write Department ES I 

R-B-M MANUFACTURING COMPANY 

Division of 
Essex Wire CORPORATION 
LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC. CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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This of a Motor is 
a Motor of 


High torque, low power weight ratio, 
and free wheeling clutch may solve your 
product drive problems! 


Designed to feed ammunition belts to bomber turret guns, this booster 
motor is powered to offset the multiplied pull of gravity during 
violent maneuvers and protected to operate at extreme altitudes. 
Performance under a rigorous variety of conditions has proved its 
absolute dependability. Weighing but 2 Ibs. 14 ozs., it delivers 
X% h.p. with a starting torque of 200 in.-Ibs. An overrunning clutch 
neutralizes the mechanical advantage of the gearing to permit 
manual turning of the shaft—in this instance to provide for hand 
loading. You may find the answer to your product drive problem 
in one of the features of this booster motor or of other Dumore 
Motors. New design developments by Dumore may suggest 
a means of adding extra sales appeal to your product in weight 
saving, performance, versatility, and service reliability. 


Check the possibilities now —bring your motor problems 
to Dumore! The Dumore Company, Motor Division, 
Dept. MH36, Racine, Wisconsin. 


SEND FOR YOUR Freg 
MOTOR SELECTOR 


TODAY 
HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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RAYTHEON VOLTAGE STABILIZERS 
REGULATE 


VARYING CONSTANT 
OUTPUT 
VOLTAGE 

VOLTAGE +4 OF 1% 


INPUT 


ENDBELL 
MODEL 


Built into new products or installed into equipment already in use, 
Raytheon Voltage Stabilizers assure more accurate operation of all 
types of electrical equipment. Note these Raytheon performance 
features—stabilizes output voltage to +!» of 19%... stabilizes 
the varying input voltage within 2 cycles... stabilizes input voltages 
from 95 to 130 volts or 190 to 260 volts. 

Raytheon Voltage Stabilizers are entirely automatic in operation. 
They have no moving parts ... nothing to wear out. Available in 
three styles, cased, uncased and endbell, to meet most application 
requirements. Write for bulletin DL 48-537. It gives performance 
curves, technical data and complete information. 


Tune in the Raytheon radio program: "MEET YOUR NAVY," every Saturday night on the Blue Network. Consult your local newspaper f ee for time and station 


The coveted Army-Navy “E,” for 
N Excellence in the manufacture of 
war equipment and tubes, flies 


MANUFACTURING COMPANY over all four Raytheon Plants 


Electrical Equipment 


i where over 16,000 men and wom- 
190 WILLOW STREET, WALTHAM, MASS en are producing for VICTORY. 


Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
Utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 


Available in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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It has come to this— 
but we haven't cut Howell Quality 


Yes, many of those good dependable Howell Motors have 
been shipped by air express to those who vitally need 
them for the war effort. The delivery situation in the 
entire electric motor industry is just this serious. 


But we haven't cut Howell quality in any way. Prewar 
standards are being rigidly maintained without any com- 
promise whatsoever in quality. 

It’s to your advantage to bear with us! We recognize 
our obligation fully and are putting forth our maximum 
efforts to build more and more motors, and to see that they 
are distributed among users whose needs are most vital. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 








Save time...Save money...Save worry... 
LET A WAGNER MOTOR AUTHORITY HELP YOU 


Select the RIGHT MOTOR for the job 


B 














Repulsion-Induction Mo- 
tors—intended primorily " Repulsion- 
for the more unusual Start Induc- M 
opplications involving tion Motors—the preferred single- 
a long starting-period and phase motors for every type of ap- 
a high starting-torque— plication, because of their high 
such os oir compressors starting-torque and low starting- 
started at very low tempero- current 
tures 











Split-Phase Motors—usable 
where starting periods are of 
short duration, and 


starting-torque re- Shaded-Pole 
quired is low. Fan Motors— 


satisfactory only for applico- 


tions requiring very small horse- 
power and very low starting- 

COMPLETE LINE MAKES POSSIBLE 
A WIDE SELECTION FROM STANDARD TYPES 










































Capacitor-Start Motors— 
for applications requiring 
high starting-torque, but whose 
starting periods are not of long 
duration, and where the mo- 
tor's high starting-current 
is not objectionable 







torque, such as fans and blow- 
ers directly mounted on the 
motor shafts. 






Open-Type 
Squirrel-Cage 
Induction Mo- 
tors—the sim- 
plest and lowest- 
priced motors for 
every type of application 
where polyphase current is 
available and open-type 
single-speed motors ore 
suitable. Electrically 
varied to obtain vorious 
torques, speeds, etc 















































You'll save time, money, and worry if you consult a motor 






Totally-Enclosed 
Fon-Cooled Mo- 
tors—the ideal motors for 
locations where dust, filings, 
fumes, moisture, and other 
abrasive and corrosive agen- 
cies make the use of open- 
type motors undesirable 
Approved for Class Il Group 
G locations 


authority when you need electric motors. 




















To select the right type of motor for any given application, 







requires a comprehensive knowledge of motor ratings and char- 





acteristics, power transmission, control equipment, operating 







conditions, rules and regulations established by power com- 







Explosion-Proof Motors—for 
Class | Group D locations in- 
volving flammable volatile 
liquids, highly-flommable 
goses, and other highly- 
flommable substonces 


panies, and even laws enacted by local governments. Our 






experts, motor specialists, make it their business to keep in- 






formed regarding motor-application factors. 














You'll save timc and money if your motor needs can be filled 
by standard types. Wagner's ability to fit the RIGHT MOTOR 


to the job is due to a complete line which includes motors in 







Dripproof Motors—pro- 
tected against dripping 
liquids and falling metal 
chips and other porticles 
from entering the motors 






sizes from 1/125 hp. to 400 hp., for all standard 






ame current specifications, with a wide variety of 















Splashproof Motors—for out- 
door and indoor locations 
where motors ore subjected 
to splashing liquids. 








T od si Totally-Enclosed 
( Nonventilated Motors 
—the equivalent of 
b the totally-enclosed fan- 
cooled types, but in small- 
er ratings not needing ex- 
temal fan cooling. 





enclosure types and mountings. 
















Wound-Rotor 
Motors—popu- 
larly known as 
"slip-ring" motors, 
for applications in- 
volving variation in 
operating speed: 
ond starting torques, or requir- 
ing very high starting-torque Direct-Current Moro — 
with low starting-current for any general purpose 
where direct-current 
must be used because of 
unovailability of alter- 
nating current 








Write for 
BULLETIN MU-185 


which will give you a 


Multispeed Motors—for 
applications involving vari- 
ation in motor speeds 
Available as 2-speed, 3- 
speed, and 4-speed; constant- 
torque, constant-horsepower, 
and variable-speed motors. 










































comprchensive story of 


MOTORS 


are but one of several 


WAGNER PRODUCTS 


serving industry 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 

INDUSTRIAL BRAKE CONTROLS 
NoRoL 
W; ° TACHOGRAPH 
agner Electric Corporation — 
ESTABLISHED 1891 TRANSFORMERS 
6406 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 


In Canada: Wagner Electric at Leaside, Ontario 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 


the Wagner line. 
















CONSULT OUR TRAINED FIELD ENGINEERS on your motor problems, There is one ready to 
serve you at the branch nearest you. Atlanta + Baltimore + Boston « Buffalo + Chicago « Cincinnati « Cleveland 
Dallas +» Denver + Detroit « Houston + Indianapolis « Kansas City » Los Angeles « Memphis + Milwaukee 
Minneapolis « New York e Omaha « Philadelphia * Pittsburgh « Portlond » St. Louis * Salt Lake City 
San Francisco * Seattle « Syracuse « Tulsa * Washington, D. C. 
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ISC Flame Cutting Machine in operation cutting steel plates. 
Entire operation is electronically controlled by the operator 
at the cabinet through Mossman Switches. 


@ Seven Mossman Series 4100 Heavy Duty Lever 
Switches provide flexible control for the operations of 
this ISC Flame Cutting Machine which is used for oxygen 
acetylene burning in shipyards and steel works. 


These switches operate the electronic controls which 
start, stop, reverse and jog the 3-phase AC motors 
which connect and disconnect auxiliary circuits for vari- 
ous automatic and manual operations. 


The Flame Cutting Machine is manufactured by the 
Struthers Wells Corporation of Titusville, Pa., under li- 
cense of the Industrial Scientific Company of New York 
City, designers of the machine. 


The control panel uses Mossman Series 4101 and 4102 
Heavy Duty Lever Switches, including specially engi- 
neered switches, for the intricate control of the combined 
jog and run operation. 









Seven Series 4101 Mossman Heavy Duty Lever Switches 
in control cabinet of ISC Flame Cutting Machine. 

















This illustration shows manual portable type control cabinet 
of ISC Flame Cutting Machine equipped with Mossman Switches. 


This application is typical of the way in which these spe- 
cially engineered Mossman Heavy Duty Lever Switches, 
with their great flexibility of circuit arrangements and 
almost unlimited series of contact assemblies, may be 
built up to meet specific requirements. 


Mossman engineers are ready at all times to provide 
just the switch or electrical component to meet exacting 
and unusual switching needs. Send for the Mossman 
catalog for full information on the Mossman line of pre- 
cision electrical components. 


DONALD P. MOSSMAN, Inc., 612 North Michigan Ave., Chicago 11, Illinois 


MOSSMAN 


Clectiical Gomponents 
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Illustrated is a DILECTO fabric base laminated 
phenolic part used in airborne electrical equip- 
ment. Since this part is subject to severe mechani- 
cal stresses and is also an insulator it must be 
strong and remain stable under vibration, high 
humidity and temperature extremes. DILECTO 
meets all these requirements, with a wide margin 
of safety. 
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C-D Dielectric materials are engineered to meet 

specific electrical and mechanical problems. 

There are standard grades developed as a result 
of experience gained during 50 years 
of serving manufacturers in every indus- 
try. These standard grades can, how- 
ever, be modified to meet particular 
problems. Combinations of the different 
C-D NON-metallic materials can also be 
made to provide required combinations 
of properties. C-D technicians will be 
glad to study your "What Material" 
problems and suggest solutions. 


DISTRICT OFFICES 
NEW YORK 17 . CLEVELAND 14 . CHICAGO 11 
SPARTANBURG, S. C e SALES OFFICES IN PRINCIPAL CITIES 
. 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
* 
IN CANADA 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


)onttnentaft - — FIBRE COMPANY 


ES SOOO ATT AA RATE — OT Le rT RR 
Established 1895.. Manufacturers of Laminated Plastics since IPIIm NEWARK 40 ¢ DELAWARE 
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Biss electrical conductivity, each of these devices must have certain 


other properties .. . in combinations found only in carbon or graphite! 

Because of these properties, the 46-foot carbon precipitator withstands 
acids and thermal shock. The mechanically strong carbon brush mini- 
mizes arcing and operates at lower friction than other materials. The 
graphite electronic tube anode dissipates heat, retains its shape and is 
inert. And the ground anode resists chemical and electrolytic action in 
the cathodic protection of metal structures. 


“National” carbon and graphite can be supplied in grades running 
from porous to impervious... widely known in the latter form as 
"Karbate" materials and products. 

We've specialized for 60 years in manufacturing many grades of car- 
bon afid graphite and applying their singular properties to the solution 
of igdustrial problems. For more information write for our Catalog Sec- 
tion M-8000-A. 


The registered trade-marks ‘‘National’’ and ‘‘Karbate’’ distinguish products of 
National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


Mas 
General Offices: 30 East 42nd Street, New York 17, N. Y. 


| Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
BAR OF WHAT? New York, Pittsburgh, San Francisco 


GET THE JAP — AND GET !T OVERI 
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WILOO DEVELOPMENT 


Te ee 


WILCO TUNGSTEN 


Contacts 


To manufacturers of medium or high speed make-and- 


break mechanisms, Tungsten offers the highest melt- 
ing point of any contact metal, plus high density, low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and arc- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Allovs, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 


sten Carbide. 


CONSULT OUR ENGINEERING DEPARTMENT — The 
precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to vour 


pre ducts. 


SEND FOR WILCO BLUE BOOK — Send for FREE 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WILCO Electrical 
Contacts, and other WILCO products. 


WILCO PRODUCTS INCLUDE: 
CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 


Tungsten SILVER CLAD STEEL 
Alloys JACKETED WIRE— 


Sintered Powder Metal Silver on Steel, Copper. 
Invar or other combinations 
THERMOSTATIC BIMETAL— requested 
High and Low Temperature 
l ROLLED GOLD PLATE 
with new high temperature 
deflection rates SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5. N. J. 


Branch Offices: Chicago * Detroit * Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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THE "BAKER'S DOZEN" 
PRINCIPLE 
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SUNLIGHT MOTORS 
FOR: 


AIR COMPRESSORS 


—— he Performance of Millions o Beet 


UNLIGHT MOTORS | E 


MILKING MACHINES 
FURNACE BLOWERS 
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The principle of the “baker’s dozen” ... extra value in design and con- 
struction ... is built into every Sunlight motor. There is no skimping on 


è ; à a à : a TOKER 
materials, in quality or quantity. There are no short-cuts in engineering | STOKERS | 
construction. Sunlight motors give “full measure” performance because OIL BURNERS j 
they receive “full measure” treatment. | WATER PUMPS 
j i Er VENTILATORS | 
o Extra protection is built into every Sunlight motor—full-gauge copper wire | AND 
| ND MANY 


to cut down heat generation . . . extra power that gives up to three times 


rated starting capacity . . . extra-heavy coatings of dielectric insulation pro- OTHER APPLICATIONS 
tecting motor windings . . . diamond-bored cast bronze bearings. 


Sunlight motors are FIRST QUALITY in design, material and manu- 
facture. Because of this, manufacturers, dealers and users throughout the 


country respect the name “Sunlight” on an electric motor. To the appli- 
ance industry it means better customer acceptance and better performance. 










Packard Electric Division, General Motors Corporation, Warren, Ohio 
DEPENDABLE APPLIANCE MOTORS FOR TWENTY-EIGHT YEARS BUY MORE BONDS 
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Kovar, the alloy that seals to gloss, available 
as wire, rod, tubing, strip or foil 


LLUSTRATED are some of the various forms in which Kovar 
-the alloy that seals to glass— is available from STUPA. 
KOFF. Kovar—a cobalt, nickel, iron alloy, was developed spe- 
cifically for sealing to hard glass and has been used commercially 
for that purpose since 1936. 

Kovar forms a seal to hard glass through a heating process, 
in which the oxide of Kovar is dissolved into the glass. The result 
is a pressure and vacuum tight seal, effective under all atmos- 
pheric conditions. 

To manufacturers equipped for glass working, STUPA- 
KOFF supplies Kovar as wire, rod, tubing, strip or fabricated 
into cups, eyelets, leads or special shapes. 

Completed seals are available as terminals with single or 
multiple, solid or hollow electrodes which can be quickly and 
easily soldered to a metal container. STUPAKOFF also manu- 


factures meter windows, gauge glasses, graded seals and seals for 
Kovar fabricated into cups, 


special applications. 
eyelets and special shapes 


STUPAKOFF engineers will be glad to assist in developing 
Kovar-glass hermetic seals for your product. The booklet, "Kovar 
—The Ideal Alloy for Sealing to Glass," will be sent on request. 


* * Buy More Bonds * *® 


Kovar-Glass meter 
windows, gauge glasses, 
and special seals 


Complete Kovar-Glass terminals with single 
or multiple, solid or hollow electrodes 


RADE MARK 33 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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TIMING... 





SPLIT-SECOND 


PROBLEM: The operation of Curtis & 
Marble Machine Company’s Type CMR Auto- 
matic Textile Shear demands a split-second 
timing device for continuous and accurate 
high-speed action. Its four shear revolvers re- 
move surface or selvage threads from rayon 
and cotton cloth. When a sensitive detector 
"feels" a seam, broken needle, or other foreign 
substance which might damage the shears, 
the revolvers are instantly reversed until the 
obstruction has passed. This interval — mea- 
sured in seconds and occurring several times a 
minute — must be automatically controlled. 
The operation further requires that a second 
obstruction, appearing after the revolvers have 
been reversed, must serve to maintain them 
in reverse until it, too, can travel beyond 
the shears. 


SOLUTION: When Curtis & Marble decided 
to replace the complex and expensive mechani- 
cal device through which this timing operation 
had been accomplished, all timing methods 
were thoroughly investigated. Only Photo- 
switch Timer T15U offered both split-second 
accuracy and long-life, frictionless operation. 
Electronic, it eliminated all but one moving 
part — guaranteed maintenance-free, un- 
limited-life accuracy. Today, after three years 
of textile-mill operation, Photoswitch Elec- 
tronic Timer is an integral part of every 
Curtis & Marble Automatic Textile Shear. 














































How Photoswitch Electronic Timer 
Functions on Automatic Textile Shear 





On seam detection, shear revolvers are reversed 
and T15U starts timing interval sufficient to 
allow obstruction to pass beyond last shear 

usually 2.5 seconds. At end of interval, 
timer relay operates magnetic switch to 
restore shears to cutting direction of rotation. 
If second obstruction appears during reversal 
period, timer immediately recycles to start 
second interval, thereby maintaining revolvers 
in reverse until second obstacle is safely 
out of way. 
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Photoswitch Electronic Timer T15U 


Times any interval from 1/20th of a second to two minutes 
+z " zu . other models to ten minutes. Electronic operation elimi- 

nates moving parts, friction, wear — guarantees complete ac- 
Photoswitch Incorporated also manufactures photo- curacy over an unlimited period. Extensively used on Injection 
electric and electtonic equipment for level control Moulding Machines, Automatic Spraying Equipment, Process 
of liquids and powders, smoke density indication, Controllers, Embossing Presses, Automatic Machine Tools, etc. 


turbidity control, automatic inspection, machinery Write for Bulletin 900-A. 
safeguards, counting, conveyor control, property 
Protection, and similar industrial applications. 
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JTOSWITCH 


INCORPORATED 


AMBRIDGE 42, MASSACHUSETTS 


District Offices in All Principal Cities 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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PORTAGRAPH and a girl 
do the work of 12 draftsmen! 





REPRODUCTIONS: 
SPEED 





DATA FOR 
ENGINEERING 


All-out production for the armed 
forces at Galvin Manufacturing Cor- 
poration inevitably meant new heavy 
demands on the engineering depart- 
ment for duplicate tracings, copies 
of blueprints and original specifica- 
tions. 

A G-12 Vacuum-Seal Portagraph 
was chosen as the equipment capa- 
ble of making these duplicates at 
highest speed, with utmost economy 
and unerring accuracy. 

“Our first job using Portagraph 
repaid the whole cost of the equip- 
ment,” states Mr. Lee Brewer of 
the Engineering department. “Since 
then we’ve had a monthly 100% 
return on our investment. One op- 
erator produced what twelve drafts- 
men, urgently needed in equally 
important work, could have accom- 
plished manually in the same time!” 

Portagraph’s adaptability to a 
great variety of photo-copy needs 


e 





































































means that “it works for every de- 
GALVIN MANUFACTURING CORP. partment.” Whenever you want 
Famous makers of “Motorola” Radios, I — pinnae prem, saul 
"Handie-Talkies," Radar and other «c " worn — OI qe 
agn à office copying of letters, documents ] 
precision equipment, GET 1007. IN- and photographs, Portagraph $9- | 
VESTMENT RETURN EVERY MONTH with sures clean, fine copies with speed i 
30"x40" photo-copier. and ease o of operation. 
Ask our nearest Branch Office for 
as a0" sins Ghown shoved) —TheG-08 Vesela full details about Portagraph. 
sce stud iq r drawn. Indispensable in most SP D = VERSATILITY . SIMPLICITY. ECONON. 
REMINGTON RAND 
PHOTO — COPY 
READ FULL DETAILS. An outs 7 indust 
i ; research agency has made valuable fact-finding 
G-13 Rotary Portagraph has surveys covering engineering reproduction pro- 
a reproduction capacity of cedure of Galvin Mfg. Corp. and roother leading 
42 \ ith n any length. organizations. These are reported verbatin 
Unsurpa ed for making our data book “DEX-83”. Ask for a copy. 
large volume, 
PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. n 
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(em: Rocket propellant charges 
are molded into the desired cross-section 
form (circle, cross, etc.) by forcing the 
material through correctly shaped dies. 
These extrusions are then cut to specified 
lengths. Before molding, the powder-mix 
must be accurately and uniformly heated 
— without overheating or underheating 
any portions. 


Method: Mix was heated in an 
oven, usually while in cylindrical rolls 
about 10” in diameter. The time required 
to meet temperature specifications varied 
from 12 to 48 hours. 


Me Rolls are placed be- 
tween flat metal plates. High-frequency 
power, provided by RCA Electron Tubes, 
passes from plate to plate through the 
rolls, generating heat within the powder 
and heating it uniformly all the way 
through in less than 10 minutes—144 times 
faster on the average than the old method. 


Power for this process comes 
m standard RCA electronic generators, 
each of which is rated at 15,000 watts out- 


fy 













































































S-kw RCA Electronic Generator provides power 
for powder drying 


hese units are simply electron-tube 
itors (similar to those in radio trans- 
3), which change 60-cycle commer- 
Clal power into power at a frequency of 
ap ximately 10 million cycles per second. 
When this high-frequency power is passed 
u sh a dielectric (non-conducting ma- 
, Such as the powder, it instantly 


A ites heat uniformly throughout the 
naterial, 


) ` 
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R-f power passing between plates and through powder generates heat 


` f ty 4 , of Non-Con 
Materials: Electronic heat can be 
controlled precisely. Heating is instantane- 
ous when the power is applied, and stops 
instantly when the power is shut off. 


à ita Because there is no 
variation of temperature throughout the 
material, warping is minimized. Since heat 
is generated directly in the material to be 
heated, there is no warm-up time, and 
no heat is wasted as in the case of ovens, 
furnaces, steam-platens, and other heat- 
transfer devices. 

With materials, such as thermosetting 
plastics, that set with the application of 
high temperature, the quick heating pos- 
sible with electronic heating permits 
greater workability and results in fewer 
rejects. Production-line techniques can be 
employed, cutting processing time from 







days or hours to minutes—in some cases to 
seconds. 


P If you are interested in elec- 
tronic heating, write to RADIO COR- 
PORATION OF AMERICA, Electronic 
Apparatus Section, Camden, N. J., Dept. T. 
Electron tubes are providing a practical 
solution to hundreds of diversified manu- 
facturing problems—process-control, ma- 
chine-control, heat-treating of metals, 
plant-protection, and a host of others. 
Consult with RCA tube-application engi- 
neers for information or advice on possible 
applications of your own. For examples of 
some of the present-day uses of tubes 
send for the free booklet, “16 Examples of 
RCA Electron Tubes at Work in Industry.” 
Write to RCA, Commercial Engineering 
Dept., Section 62-58Y, Harrison, N. J. 











RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION 











* CAMDEN, N. J 
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One way to startle the lay public into 
awed pleasure is to show them a door 
opened by means of a photocell. 

The practical beauty of this stunt is 
that you can do it over and over again 
without failure, even where shattering 
vibrations exist as part of normal op- 
€rating conditions. For the Luxtron* 
photoce// is really rugged 

Another advantage is that Luxtron 


photoce//s convert light into electric 


*T. M. REG. U. S. PAT. OFF. 


PHOTOCELLS - MASTERS OF LIGHT 


energy for the direct operation of 
meters and meter relays without am- 
plification. They are lightweight, too 
They are a good way to beat competi- 
tion to a customer. 

If you have any control problem 
that has defied solution with a simple, 
durable piece of apparatus, perhaps 
Bradley can throw some light on it— 
and make that light do the work for 


you. Write for literature and samples. 


BRADLEY 


This center tap, full wave rectifier for 
high frequency current is one of a use 
ful group of copper oxide rectifiers 
developed by Bradley. Illustrated 
Coprox'' bulletin mailed on request. 


MASTER OF PHOTOCELLS 


BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
114 
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Farlyin the war it became evident our merchant ships needed 5-inch guns 


to defend themselves adequately against U-Boat and airplane attacks 


But the loading and the training and the elevating mechanisms of these 
suns were actuated by A-c. motors—and only D-c. current was avail- 


ble on merchant vessels and on many older type fighter craft. 


A PROBLEM THAT STUMPED THE EXPERTS—Since D-c. motors occupy 
more space than A-c. motors of equal rating, and since it was entirely 
out of the question to change the design of the entire gun mount to 


iccommodate the larger motors, a major problem was presented. 


Other motor manufacturers hesitated to tackle this problem—suggested 
instead that a gasoline-driven alternator be installed to permit the 
use of the A-c. motors. But this meant the sacrifice of precious cargo 
space, the added hazard of carrying a large gasoline supply and the 


risk of having gun operation dependent upon a single power source. 


RELIANCE TACKLES THE JOB — Early in 1942, Reliance engineers were 
called to Washington in connection with this problem. Reliance agreed 
to undertake the development of special type D-c. motors, working 
with Northern Ordnance and Northern Pump Company engineers, 


builders of the 5-inch gun mounts. 


By late February, 1942, Reliance had ready a sample D-c. rammer motor 
of fully enclosed, water-tight construction, with the right power and 
performance characteristics, and proportioned to fit in the allowed 
space. So confined was the space that two dents had to be made in the 


motor cover to permit its removal after mounting in the gun. 
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IT CAN'T BE DONE!” said other motor men 


. .. But Reliance Engineers Came Through 


PREVIOUSLY UNATTAINED ACCURACY STANDARDS — Next followed the 
development of the training and elevator motor which, because of 
restricted space, had to be manufactured to a degree of accuracy pre 
viously unattained in electric motors. The interior of this motor is 
literally “packed” with windings, necessitating extreme care in manu 
facture and the use of special tools and equipment. Novel methods 


were employed to meet lubrication requirements. 


Both rammer and training and elevating motors successfully met all 
tests and were soon in quantity production, helping to arm our mer 
chant ships with badly needed 5-inch guns. Many also serve on older 


type warships. 


ANOTHER CLEAN-CUT RELIANCE “FIRST” — The development of these 
motors represents aclean-cut “first” for Reliance Application Engineers 
More than that, it dramatically emphasizes the fact that Reliance engi 
neers are willing and able at any time to tackle any motor application 
problem—with better than average chances of success, even on appar 


ently impossible assignments. 


The next time you have a new job for electric motors to do, or nee 
to have an old job done better, remember this story of the 5-inch gui 
mount— and remember that the same group of Reliance Engineer- 


is ready to serve you. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1080 Ivanhoe Road * Cleveland 10, Ohio | 
Branch Offices In Principal Cities \ 
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BODINE OFFERS... 


SMALL 


MOTORS 


FOR DISCRIMINATING BUYERS 


For limited spoce requirements 


Good starting torque 


Bodine fractional horsepower motors have been the choice of discriminating 
motor buyers for many years. Bodine motors have proved their mettle by giving 
dependable service; they have made motor adaptation easy for machine designers, 


because of the large number of standard frames, styles, and sizes. They fit the job 
mechanically, too, thus requiring fewer castings . . . less drilling and tapping. 


Bodine motors are backed by years of national acceptance. When specifications 
of your product are checked, the reputation of Bodine motors will be in keeping 
with the high standards of quality of your product. Consult the Bodine engineer 
to make sure that vour motor selection and application are correct. 


BODINE ELECTRIC COMPANY 


2260 W. OMIO ST., CHICAGO 12, ILL. 


HOW BODINE MOTORS 
HELP CONTROL HYDROELECTRIC POWER 


Small Bodine motors perform an important duty at many of the world's largest 
hydroelectric developments, such as Bonneville, Grand Coulee, Boulder Dam. . . even 
at Dneprostroi, Russia. 


Woodward hydraulic governors control the flow of water to the turbines. The 


action of the governor is automatic. A Bodine motor adjusts the governor setting $0 


that changes of water flow are made to meet the changing load demands. 
€ 
This Bodine motor application is interesting because it illustrates how a tiny motor 
can dominate thousands of tons of water. The Woodward Governor Company has 


selected Bodine motors for this important job, because these motors have demonstrated 
their ability to perform faithfully over long periods of time, 


^ WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS | 
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THE MEN BEHIND- 


\ CAPACITORS 


DuniNG more than a quarter of a century, the Radio 


Condenser Company has acquired a staff of variable capacitor 
engineers second to none. 


Under stress of war, these specialists have delivered 


te 
the ‘‘know-how’’ as well as the product to our armed forces. 
Their record is an enviable one... their knowledge of 
variable capacitors is complete and up-to-date. 


These are the men who will welcome the opportunity 


to help solve your post war variable capacitor and tuning 


device problems — and, as always, you can count on them 
for real results. 


RADIO CONDENSER CO. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 


(Suppliers to Set Manufacturers) 
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A STANDARD RELAY FOR DOZENS 
OF SPECIAL APPLICATIONS 


. . . requiring a compact light weight unit that 
handles plenty of power and is highly resistant 
to shock and vibration 











The design flexibility of Struthers-Dunn 10 Frame 
a-c and d-c relays coupled with their proven depend- 
ability under adverse operating conditions make them 
ideal for many applications usually requiring more 
costly special types. 10 Frame Relays are small and 
light and particularly built to withstand shock and 
continuous vibration. 

Feature$ include: — One- to four-pole, single- and 
double-throw contact arrangements; insulations suit- 
able for power or radio-frequency circuits; high con- 
tact pressures and plenty of "follow-up" for long 
contact life. 

Struthers-Dunn #10 Frame Relays are currently 
used in many Radar, Radio, and Communications 
circuits for shipboard, aircraft and general use, 
including a wide variety of industrial installations 
requiring extra quality and plus performance. Write 
for Data Sheet 10-000 describing the 10-Frame Relay 
Series and outlining a few of the many available 
modifications. 





























STRUTHERS-DUNN, Inc. 
1321 Arch Street, Phila. 7, Pa. 






e 

TYPE 10XBX—Two- 
pole, double-throw 
contacts, featuring 
phenolic insulation, 
metal base, and solder 
terminals 















DISTRICT ENGINEERING OFFICES 
IN THESE CITIES TO SERVE YOU: 


ATLANTA * BALTIMORE * BOSTON * BUF- 
FALO * CHICAGO * CINCINNATI * CLEVE- à 
LAND * DALLAS * DENVER * DETROIT * 
HARTFORD * INDIANAPOLIS * LOS ANGELES 
* MINNEAPOLIS * MONTREAL * NEW YORK 
* PITTSBURGH * ST. LOUIS * SAN FRAN- 
CISCO * SEATTLE * SYRACUSE * TORONTO 


STRUTHERS-DUNN 


9,312 RELAY TYPES 
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Modified 10 Frame > 
construction Type 
1OXBX117 for R-F ap- 
plication. Features in- 
clude bonded mica 


qd 

a T 
insulation and binding 4 — E 
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post type terminals. 
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Who Need This 
New Bruning 


Printer-Developer ? 


@ Perhaps, like 60° of all print users, 
you require prints in medium quantities, 
yet have found smail-capacity machines in- 
adequate...and high-volume production 
units not suited to your requirements. Then 
here's exactly the machine for you—the new 
Bruning Model 41 Printer-Developer! 

In this new Bruning model, printer and 
developer are combined in a single, com- 
pact unit, which fits into any drafting room 
or office to bring you all the advantages of 
Bruning Black and White Prints, whether 
you use roll stock or cut sheets. The Model 
Ál exposes and develops Black and White 
prints at speeds up to 6 feet per minute. 
A new 2,000 watt glass mercury arc lamp 
assures uniform light distribution. Simpli- 
fied method of feeding tracings and sen- 
sitized paper assures safety to tracings— 
eliminates pinching or catching. Prints are 
delivered in front of machine flat, dry and 
ready for use. Remember, BW machines 


require no plumbing. 


Get full information about the Bruning 
Model 41 BW Printer-Developer — and 
about other machines in the complete 


Bruning line. Mail the coupon! 


JA Positively Right — y Bruning Black and White 


CHARLES BRUNING COMPANY, INC. 
4736-52 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information on your Model 41 
Printer-Developer — and on other Bruning printing and 
developing machines for making Bruning Black and 
White Prints. 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 


Name 
Atlanta Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 
$t. Louis San Francisco Seattle 


Company 


Street 


City 
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MOTOR FAILS TO START 


"S "M OUS w- "w "- "e oe "m wm 


These things shouldn't happen to your motors 


(and here's one reason why they won't!) 


NEW QOKLETS! 
FREE © 
o pore MOTORS: oror 

— 4 ATCHED MO 

N 18 . 71. 
— oco iit m 

SHELL INTEGRAL — 

Form No. p= 


Send for any 9r ° 


these booklets, now. 


ROBBINS & MYERS * INC. 
MÜTORS - HOISTS - CRANES- MACHINE DRIVES - FANS - 
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When a motor balks at starting, runs 
hot, or is excessively noisy, a check- 
up often reveals that these motor dif- 
ficulties have the same source—a de- 
fective starting switch. Open contacts, 
switch grounding or failing to trans- 
fer from starting to running connec- 
tion, a switch that rattles or rubs in- 
side the motor— all can produce the 
three symptoms that mean motor 
trouble. 

To help you avoid this sort of thing 
with any Uni-Shell Motor, R & M en- 
gineers put every newly designed 
switch on life test. Each new switch 


b 


— " — 


is started and stopped every few min- 
utes, literally, hundreds of thousands 
of times until failure occurs. (Some 
switches have been known to reach 
a million!) 

Out of this test, one of many that 
all new motor designs must pass, 
R & M engineers learn how to give 
you ever better motors. These motor 
developmentexperts are always ready 
to talk over the product designer’s 
problems. Frequently, they save the 
other fellow plenty of time, money, 
and effort. They can on your prob- 
lems, too. 


SPRINGFIELD, OHIO 


Co., of Canada, Ltd., Brantford P 


MOYNO PUMPS - FOUNDED 1878 








From the product designer 
through to final assembly and 
use in the fieid, the Eby Spring 
Binding Post line offers top 


| S 


service based on dependability. 


The spring binding post offers 
unique advantages that can't Given a specified number of wires required by your 
equipment, how would you go about selecting the 
be duplicated: - m 

proper disconnect device: 


1. No screw cap to tighten or This is a question engineers and designers must an- 


come loose with vibration. 


Constant, even pressure on 
the wire at all times in all 


positions. 


Easy one-hand feeding of 


swer. And in many instances the answer is simply and 
quickly arrived at. But how can one be certain that the 
fitting selected is the best from the standpoint of good 
design, adequate capacities, quality and service? 
Cannon Electric offers the widest range of electrical 
connectors in the field— literally thousands. To fit a 
connector to your requirements as accurately as pos- 


wire into the post. sible, consult a Cannon engineering bulletin, our field 





: engineering representatives, or the specialists of our 
Corrosion - resistant, long - engineering department. 


life springs. E "T— A 


LEADING TYPES OF CANNON ELECTRIC CONNECTORS 


Complete range of sizes, 
stem lengths, and accesso- 


ries for every application. 


Replace with Eby Spring Bind- 
ing Posts— Write today. 


HUGH H. 


EBY — 


incoronato E | CANNON ELECTRIC 
18 W. CHELTEN NE. —— — Development Company 

os Angeles 31, California 
PHILADELPHIA 44, PA. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 





| Representatives in Principal Cities — Consult Your Local Phone Book 
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For Ventilators 


TYPELAC 
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For Oil Ranges 
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For Display Coolers 


FOR THE IMPORTANT 
COMPETITIVE MARKETS: 


T-123 AC 
"ER: For Small Pumps 


MICROMOTORS, DYNAMOTORS, 
CONTROLLERS and BLOWERS 


O reconversion problem here. The 

same fine Redmond products that met 
the challenge of war will continue to roll 
off our assembly lines. They’re products 
of nineteen years of experience and special- 
ization in the mass production of small 
motors for a wide variety of applications. 
Long life, dependability, smooth operation, 
high efficiency, adaptability and neat ap- 
pearance have all been painstakingly built 
into every Redmond product. In designing 
your new products take advantage of 
Redmond’s experience in competitive mar- 
kets. Write today for information. 

Shaded Pole AC Micromotors are built in 


sizes up to 1/25th hp. for continuous duty, 
and light weight DC types up to 1/20th hp. 


Kedmo 
X OWOSSO, MICHIGAN, U.S.A. 
D 


N REDMOND 
2 


g em i | H 
sere mmm 


my Composite view of 
Oe Redmond facilities p 
u — 


f 
sm 
' his ch ey a 


R 


- 


4 
7 
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CONTROLLERS BLOWERS 


For Furnaces 
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TYPE F DC 


TYPE H DC 


For Aircraft Radios 





K-C Induction Motors for general purpose appli- 


cations: 1? and 34 H.P. single phase capacitor— | 
start 1725 R.P.M. and up to 1 H.P. polyphase, | 


1725 R.P.M. Other H.P. ratings at higher speeds. 


TODAY'S PROVING GROUND 
FOR K-C MOTORS 


COVERS ALL KINDS OF 


APPLICATIONS 
p 


N variety and extent of application, there is prac- 
tically no limit to the use of K-C Motors. Thus the 
all-round utility, efficiency, capacity and performance 


of K-C Motors have been thoroughly proved. The 


fact that so many applications of these motors are in 


equipment used for war work means that the most 
severe conditions of service are encountered and 
successfully met. 


In future applications, K-C Motors can be depended 


on to fulfill the most rigid demands placed upon them. 


KINGSTON-CONLEY 


ELECTRIC COMPANY 


86 BROOK AVENUE, NORTH PLAINFIELD, N. Y. 


the Paragon 
Symbol of 
Top Quality. 


"Keep the cost down'' 

. is a demand which manufac- 
turers will soon again have to meet. During the war, industry ha: 
learned much about cutting cost through control of timed opera. 
tions. Paragon automatic electric time .control instruments not 
only help to lower costs, but also increase output... multiply man- 
power efficiency...and save precious hours...on countless jobs. 


— imi souhet T 


PARAGON DESIGNS AND BUILDS UNITS FOR 
PRACTICALLY EVERY TIME CONTROL NEED 


SERIES 300 — General purpose, Telechron 
motor operated !ime switch, self-lubricating, 
for controlling signs, stokers, blowers, pumps, 
and other purposes. Accurate, rugged. 


SERIES 800 — instantaneous reset, synchro- 
novus’ motor operated, time-delay relay for 
motor and tube protection. Used to stagger the 
closure of multiple circuit systems so that full load 
will not be applied at start. Has wide application. 


SERIES 700 —7-Day synchronous motor 
operated switch for heating and ventilating 


systems, lighting and pumping in churches, 
schools, stores, factories, mines, etc. Can be 
preset weekly for a weekly schedule. Daily on 
and off operations may be independently set. 


SERIES 2500 — Monvolly preset interval 


timer, can be presel to perform a great variety 
of operations: to allow a given operation te 
continue for almost any predetermined time 
' Wmit; end fto close or open a circuit at the end 
- of the preset me. Synchronous motor operated. 


708 
Old Colony 
Building 
CHICAGO 5 


ILLINOIS 
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ROTARY ACTUATOR 
Self-contained unit—% hp motor with 
magnetic clutch and brake—Compound 
planetary and worm and sector gearing 
gives a reduction of approx. 15,000 to 
1. Maximum drive shaft torque is 6000- 
inch-pounds. Can be wound for a 28 
or 32 volt system—Output: 5/10 rpm. 


MOTOR DRIVE 
Intermittent duty type, 2 hp, 7500 rpm 
motor, with magnetic clutch and brake 
—Thermally protected: also protected 
against exposure to dust, sand or salt 
spray—Designed for low impact torque. 


* 
ELECTRIC PUMP DRIVE 
A 3 hp intermittent duty, 2 hp contin- 
uous duty, 9000 rpm motor— Designed 
for power driving complex equipment 


—Standard AN take-off flange, female 


spline take-off shaft—Weight, 12.4 lbs. 


E. RIGHT ANGLE 
BLOWER DRIVE 


Continuous duty type, 


% hp, fan-cooled, 7000 
rpm motor with right 
angle gear box and 
drive shaft—Gear 
ratio of 1 to 1—70% 
efficiency— For use in 
a 28 volt system— 


Lifetime motor lubri- 
cation. 


From 1/32 hp to 100 hp 
| 


LINEAR ACTUATOR 


Self-contained unit, 1% hp, 10,000 rpm 
motor—With magnetic clutch and 
brake—A double integral gear reduc- 
tion unit operates screw jack actuator 
providing 2%” travel on the jack in less 
than 2 seconds, with 3000 pounds max. 
load — Control gear reduction drive 
opens and closes limit travel switches. 


MOTOR DRIVE 
Thermally protected 1/6 hp motor— 
With magnetic clutch and brake—Com- 
plete unit weighs 4% peunds — Shaft 
output is 8-inch-pounds at 1200 rpm— 
Straight 8 to 1 gear reduction for work 
actuation of various kinds—Double re- 
duction and worm drive turns cams for 


limit motion control. 


SPLASH PROOF INVERTER 


Designed to convert 32 volt d-c current 
into 110 volt 60-cycle a-c current—To- 
tally enclosed, fan-cooled model with 
500 volt amperes capacity continuous 
duty; 900 volt amperes peak capacity 
intermittent duty— Can be adapted for 


use with a power supply source of 110 


volt d-c. 


SEALED VAPOR 
PROOF MOTOR 


Double enclosed 2% 


ho d-c continuous 
duty motor — integral 
gear reduction of 3.8 
to 1—Approx. output 
rpm 2400— Overload 
capacity 150% for 15 
minutes — 32 or 110 


volt d-c— Internal fan 
cooling system. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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WHAT and WHY of 


OHIO 


" Measured” 
CONTACT BLOCK 
TORQUE MOTORS for Oil Immersed 


Circuit Breaker Station 


REAKING e'ectrical cir- 

cuits under oil is an essen- 
tial precaution in chemical 
plants or other locations where 
inflammable materials and 
fumes increase the danger of 
fire from sparks. 

The Aico-molded plastic con- 
tact block shown above gives 
top-notch performance in an 
oil immersed push button cir- 
cuit breaker station made by the 


Monitor Controller Company 

In this, as in many othe: 
applications—both simple and 
complex—the answers to chem 
ical, physical and functional 
requirements are found in plas 
tics. And, the solutions to de 
sign and molding problems 
which may arise are found in 
Aico’s 29-year background of 
technical knowledge and mold- 
ing skills. 


These motors are especially wound to deliver a meas- 
ured amount of torque. 

If an ordinary motor is stalled, it will soon burn out. 
but an Ohio “Measured Torque” Motor can be so 
wound that it will not overheat or burn out if stalled 
continuously. 

For this reason. these motors can be used to close or 
open a valve or a vise or a clamp or a motor brake. or to 
perform any service that a pressure cylinder or a sole- 
noid might do. 


92018 11123v8 ozi 
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speed. 


— — ESIGN 
They are fitted with ball bearings so they never stick MOLD " ful operation 
es clo 


J -ess s 
i : : — or succ ~easitat 
and they are silent in operation. Fesembly necessity 
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required -— s par 


If vou have a job where such measured power is 


1 . contact t 1 r mold 
necessary. tell us the ty pe of current available and esti- pression : 
] rem. 
mate or measure the pull or torque required at one Bone 


inch or at one foot or at any 


ts ext 
s ( The smal 
convenient number ol æ < 


inches between one inch and one foot radius. 


It is also necessary to know the cycle of operations, particularls 
the maximum number of seconds, or minutes or hours or days 
that the motor might have to hold the load with current on 
How fast must the job be done? Explain all operating conditions 


We build Ohio measured torque motors for direct current o: 
for single or multi-phase AC current 
ounce feet. equal to 


ics app! 
s. I t 


Aico s plast oS. 
tterhead 


ile cards 
your le 


in 


No... For f 
to exert torque up to 109 


on 
foot pounds. 


Have you a problem of this kind? 
Give us the data. 


THE OHIO ELECTRIC MANUFACTURING CO. 
5911 Maurice Ave., Cleveland, 4, O. 


29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston * Bridgeport * Cleveland 
Detroit * New York * Philadelphia 
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OR thousands of big wartime jobs 

requiring the use of magnet wire, 
engineers have turned to Auto-Lite. 
They know there is a margin of safety 
in Auto-Lite's reputation for depend- 
able high-quality wire in a variety of 
insulation specifications. They know, 
too, that at Auto-Lite they can find 
such famous insulations as Vega 
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i e ud —— y - 
ER a ee z 
x xu aee: te 
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Chromoxide that saves space and 
weight, Formvar and other examples 
of specialized engineering. 


Auto - Lite men of research have 
devoted years to the study of magnet 
wire, its various properties, its range 
of types and its many insulations. 
Put this **know-how"' to work on your 
electrical wiring problems. 


THE ELECTRIC AUTO-LITE COMPANY 


PORT HURON, MICH. 


TUNE IN "EVERTHING FOR THE BOYS" STARRING 


Aucust. 1945 


Wire and Cable Division 


SARNIA, ONTARIO 


DICK HAYMES — TUESDAY NIGHTS — NBC NETWORK 





THE Master LINE 


LEVER SWITCHES 


~~ 
" The "Master" 


is used predominately by manu- 
facturers of such equipment as 


line of lever switches 


radio, radar, communications, and 
electronics All parts are 
designed for long life, and have 
such features às no-bounce lever 
parts, 


units. 


actuation, non-corrosive 


FOOT SWITCHES 


The five standard models of Gen- 
eral Control Company foot 
switches cover nearly every indus- 
trial application. They are of extra 
heavy construction, and the con- 
tact assemblies are of advanced 
design with Acro switch snap-ac- 
tion mechanism. Millions of trou- 


OF ELECTRONICS, COMMUNICATIONS AND PRODUCTION EQUIPMENT 


MC 


ble-free operations can be ex- 
pected under normal use. Write 
100 which give 

specifications, 


static shielding, no sliding friction, 
and unlimited contact arrange- 
ments. Catalog No. 200 describes 
this complete and unusual line in 
detail—Write for your copy. 


for catalog No. 
complete details, 
and prices. 


GAGES 


General Control Company semi-automatic and automatic production gages 
The semi- 


WRITE FOR CATALOG 


will inspect parts within required tolearnces at high speeds. 
automatic is manually loaded and parts are accepted or rejected automati- 
cally after one dimension is checked. The automatic is hopper-fed and 


inspects many dimensions on each part before acceptance or rejection. 


SWITCHES 


SPECIAL CONTROLS 


We offer a special enginering service for the design, development, and 
production of special industrial control equipment, specializing in electro- 
mechanical and electronic time delay, and special control devices. 


GENERAL CONTROL co. 


1208 SOLDIERS FIELD ROAD, 
BOSTON 34, MASS., U. S. A. 


THE MARK 
OF MERIT 
AND 
QUALITY 


= 


ELECTRICAL CONTACT 
SCRE 


ient means 


adjustment 
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rovide e sd 


malu 


@ This form of electrical ci 
onvenient for ease of 
provides for 


operation ( 


mtact Is most 
installation, and 
adjustment. in. assembly. or 
ontact screws Consist of disi 


type contacts assembled to screws having 


a shape most convenient for mechanical 


arrangement of the application. Typical 
illustration, The 
of Gib 


SCTEW y 


shapes art shown in the 


t face may be of any grade 


silver or silver alloy Phe 


normally furnished in brass or low 


carbon steel are metals 


nic kel- 


available in other 
nic kel, 


such d^ 


silver. 


bronze, copper, 


an | mon 


will be glad to consult 
your contact problems. 


Our engineers 


with vou or 


" 
d 
Manufaclured by 


Gipson Ecectric COMPANY 


PITTSBURGH. PA 


QUALITY — 
AUTOMOTIVE EQUIPMENT 


54 OLD COLONY AVE., BOSTON 27, MASS. 
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Motors, Generators, Motor Gen- 
erators and Voltage Regulators 


Lela n d ELECTRIC palin 


DAYTON, OHIO * IN CANADA, LELAND ELECTRIC CANADA, LTD.... GUELPH, ONTARIO 
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Neither planes, tanks, ships nor 
guns could operate efficiently without scores 
of precision built, automatic controls. And 
wherever temperature is a factor, Chace 
Thermostatic Bimetal is constantly being 
called upon by the control builder to serve 
as the actuating element for his device, for 


indication, control, or both. 


These war-time applications cover a tem- 
perature range from —100 to +1000° F. 
And at any pre-determined point within 
that range, Chace bimetal may be called 
upon to give the impetus to start, or to stop, 
some vital function. That is, it must con- 


vert temperature into action; automatically, 


instantly, and without fail. 


Similarly, in the home, appliance manu- 
facturers utilize the known properties of 
specific types of Chace bimetal to convert 
temperature into action in devices ranging 
from toasters to furnace controls, or to 


refrigerator motor protection. 


There are thirty-five types of Chace Ther- 


mostatic Bimetal, each of which offers 


specific advantages to control builders. 


Sold in sheets, strips, and finished forms. 


wm CH ACE Co 


Thermostatic Bimetdls and Special Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 


WHEN YOU NEED A WARM AIR FLOW 
use G-E FIN CALROD 
HEATERS 


(One of the popular 
G-E midget heaters)’ 


Install them in air-conditioning system, drying equip- 
ment, recirculating ovens, dehydrating equipment - - - 
wherever else a clean, warm-air flow is needed. They 
are made with the standard, durable Calrod construc- 
tion plus a brazed-on fin to increase radiation. Easy to 
install. Ratings, from 2000 to 10,000 watts. Straight 
lengths from 24 to 104 inches, or bent to practically 
any desired shape. PRICES FROM $7.40 


SEND FOR GED-550 


Here, in this 56-page book, are 
the answers to hundreds of small 
heating problems and complete 
information about G-E midget 
heaters. For your copy, simply 
write to General Electric Co., 
Schenectady 5, N. Y. 


*FIN CALROD HEATERS e CALROD HEATERS e CARTRIDGE HEATERS € STRIP HEATERS 
IMMERSION HEATERS € CONVECTION HEATERS € HEATING CABLE 


INDUSTRIAL 


MARINE 
AIRCRAFT 
ELECTRONICS 


; | * eel n 

verters, dy — vw L 

MOTOR WITH 4 f ts; -explosion pr ! 
MAGNETIC BRAKE units; M f es designed for every 
COMPLETE ENGINEERING SERVICE 
ELECTRIC SPECIALTY CO. 


208 SOUTH ST. STAMFORD, CONN 
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“Safety On The Cotton | 


THOMPSON 


SHALLOW WATER DIVING APPARATUS 
with Manually Operated Foot or Hand Pumps 


jepths to 60 feet. lor inspection. repairs. sponge 
hing. and underwater photography 
use than 


Diving Air-Compressors available 


c B HB 


The Thompson Engineering 


OO NOTH OF JN BUILOQING GRAND BAPIOS 2 
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MOTORS 


— — — — — | 


Quiet in fractional H. P. motors means minimum 

vibration. Quiet indicates to the engineer precision 

dynamic balance, rigid adherence to close 

tolerances, modern manufacturing methods and equipment. 
These factors, plus suitable mechanical and 

electrical design, characterize BALLENTINE MOTORS. 
BALLENTINE MOTORS are made in ratings 

from 1/1000 to 1/6 H. P. for various applications. If you 

require a quiet motor—engineered for long life— 

built for your application, consult Russell — 

exclusive manufacturers of BALLENTINE MOTORS. 

Write for descriptive bulletin. 


RUSSELL ELECTRIC CO., 348 W. HURON STREET, CHICAGO, ILLINOIS « MANUFACTURERS OF 


BALLENTINE MOTORS 
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ACCURATELY CONTROLLED, 


IT a CLEAN, EFFICIENT aiia 


No. 126 


with WATLOW STRIP HEATERS 


Accurately formed to insure close fit fo 
rapid efficient heat conduction, Watlow 
MATIN T wg Units are resistant to burn-outs. Flat shape: 
and LIQUIDS and formed units in special sizes for ten 
PRE-HEATING T > 100° F 
DRYING peratures up to 1000” F. 

1/5" width—6^" to 72"—115V or 230V—150 to 3300W 
2" width—4" to 43"—115V or 230V—100 to 1400W 


2V5" width—4" to 43"—115V or 230V—150 to 1575W 
3" width—4^" to 43"—115V or 230V—150 to 1900W 


FOR 


2300 FRAME MOTOR 


1/5 HP at 3800 RPM 


Immersion, cartridg« 
band heating units and 
hot plates. 


WATLOW 


ELECTRIC MANUFACTURING COMPANY 
1319 N. 23d St. St. Lovis 6, Mo. 


Send for Catalog of Heat- 
ing Units and Ratings. 


The basic design of 
the 2300 Frame Motor has been,used 
in scores of individual modifications, Many 
of these designs are complete and 
available—others for new equipment 


can readily be developed. 


ELECTRICAL MECHANICAL 


Series or shunt wound Low weight factor 
High starting torque Unusual compactness 
Low starting current Completely enclosed 


COMPACT: 
4 IN HIGH 
2", IM DEEP 
2", IM WIDE 


High efficiency 

Low RF interference 
Unidirectional or reversible 
Armature and field windings 
varnish impregnated and baked 


Base or flange mounting 
Laminated field poles 

Precision ball bearings 
Segment-built commutator 
Permanent end play adjustment 


C aoo mame morons [as | ne 


Watts Output, Int. 
Torque at 6000 RPM 
Torque at 3800 RPM 
Lock Torque 

Volts Input 

Volts Input 
Temperature Rise 
Diameter 


Length less shoft 
Shoft Dia. 


Weight 


* 


i— 
i" n 


(max.) 50 

(in. oz.) 10 

(in. oz.) - 

(in. oz.) 14 
(min.) 5 
(mox.) 28 
lint.) 


(max.) 


(Ibs. 


1 D IQ I Tn 1501 W. Congress $t., Chicago, U. S.A. 
DYNAMOTORS*D. C. MOTORS + 


(EF: DEEE . 89 8 od St. New York, U S. A li A emo, New Y 


POWER PLANTS * CONVERTERS 


WEIGHT: 
I'a POUNDS 


AGASTAT 


TYPE —8 
ur nu 
Parle M d 


po LL dd 


A NEW JERSEY 
Mp cd 
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DIFFERENCE ;. 


motor starter performance 


It’s the Compensated Overload Relay that sets Monitor’s 
Thermaload V Solenoid starter apart from ordinary motor 


starters. This ingenious device—an exclusive Monitor feature— 


eliminates unjustified shutdowns in hot locations, guarantees 
sure protection against overload in cold locations. Obviously, 


this means that your motors are permanently guarded against 
damage ... means that important production schedules can be 


met without costly periodic interruptions. 


Why MONITOR'S Overload Relay Is . 
Unaffected by Ambient Temperatures Other important features of the Thermaload V are (1) inter- 


Mónitor's unique Compensated Overload i changeable coils for different voltages (2) double break silver- 
Relay consists of two bi-metal thermally- i 
activated helices—one tripping and one to-silver contacts (3) tamper-proof reset button (4) accessibility 
compensating. They are so positioned 
that, when activated by of parts for easy maintenance and (5) built-in quality. 
surrounding temperature 
B/-METAL changes, they oppose and 
nae nullify each other. The Get the facts on Monitor’s Thermaload V now! Contact your 
3 resulting motion trans- 
mitted to the tripping con- 
tact is thus zero. How- ' 
ever, ONE of these helices Catalog 6300. 
is surrounded by a 
"heater coil” through 
which flows motor cur- 
rent. When motor current WE CAN SUPPLY YOU 
becomes excessive due to 
overload, temperature 
rises in the heater coil, is from our present stock. Available for motor ratings up to 
then impressed upon the 3 H.P., 110 Volts, A.C. and up to 7.5 H.P., 550 Volts, A.C. 
ONE bi-metal tripping 
helix, producing motion 
in that helix. This motion or Disconnect Switch—or in pairs as Reversing Starters. 


is transmitted to the trip- Choice of general purpose, dust-tight or water-tight 
ping contact, opening it 


and disconnecting the 
TRIPPING TRIGGER motor from the line. of-board wiring. 


nearest Monitor Field Engineer—or write direct for descriptive 


with the Thermaload V under existing priority regulations 


BI- METAL 
COMPENSATING 


Furnished also in Combination Units with Circuit Breaker 


enclosure. Mounting suitable for front-of-board or back- 


w 
The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


| OOE ON SHAFT 


CANADIAN AFFILIATE * CANADIAN CONTROLLERS LTD. * TORONTO, ONTARIO, CANADA 
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1001 USES 


2» 


Condensed Power for 
Years of Serwice 


VERSATILITY iad dependability were paramoun: 
when Alliance designed these efficient motors— 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 


densed power for years of service. AC rating p-c 


i en 
capacit) dep 
upon circu ; 


THE ORIGINAL SNAP-ACTION CORPORATION 


Our long established standards of CANTON, MASS 


precision manufacturing from high- LIGHT-PRESSURE PRECISION SWITCH 
est grade materials are strictly ad- 

hered to in these models to insure 

long life without breakdowns. 


EFFICIENT 


Both the new Model "K" Motor and 

the Model "MS" are the shaded pole 

induction type — the last word in Model “MS” — Full Size 
efficient small motor design. They Motor Measures 
can be produced in all standard UP wena 
voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P... Alliance 

moters also can be furnished, in 

quantity, with variations to adapt 

them to specific applications, 


DEPENDABLE 


Both these models uphold the Alliance 
reputation for all ‘round dependa- 
bility. In the busy post-war period, 
there will be many "spots" where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in. New Model *K"— Full Size 
formation. 2 ene sy 


Remember Alliance! 
~—YOUR ALLY IN WAR AS IN PEACE 


a i ee E — — 


18 TEE 
EXPORT DIVISION: 13 KAST 400 STREET, NEW YORK 16, NL Y., CABLES: "ARU-— 


M E 
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ION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT: 
RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT P 


PROTECTION CIRCUIT SAFETY FIRST IM CIRCUIT Pi 
CIRCUIT SAFETY FIRST IN CIRCUIT. PROTECTION CIRCUIT SAF 
SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY $^^" IN CIRCUIT PI 


—— i PROTECTION CIRCUIT SAFETY PIRST IN CHICUIT PROTECTION CIRCUIT SAMIY-9—— — N CIRCUIT SAF 


LITTELFUSE 0e ar ronenon c —— 
3 AG and 3 AB Fuses w Q 


CIRCUIT PR 
| CIRCUIT SAF 


“SERVES N CIRCUIT P! 


Littelfuse, the first manufacturer to receive Underwriters’ 
Approval on glass-enclosed fuses in current ratings over 3 
amps at 250 volts NOW has Underwriters’ Approval on 
fibre-enclosed fuses from 10 amps to 20 amps at 250 volts. 


These 3 AB “TINY MIGHTY” fuses (1%x% dia.) will 
take the place of bulky cartridge or plug fuses and mountings 
used in heavy-duty electric appliances, power supplies, ampli- 
fiers, communications and electronic equipment, radio, motor 
circuits, etc. To reduce fusing space and weight get approved 
protection with 3 AG and 3 AB "TINY MIGHTY" Littelfuses. 


I 


Ranges of Underwriters’ Approved 3 AG Littelfuses, 1/16 
amp to 8 amps inclusive; Underwriters’ Approved 3 AB 
“TINY MIGHTY” Littelfuses, 10 amps to 20 amps inclusive 
it 250 volts or less. 


LITTELFUSE INCORPORATED 
4757 N. Ravenswood Ave., Chicago 40, Illinois 


Plants In Chicago and El Monte, California. : 
.— ^« CIRCUIT 
SAFETY FIRST IN CIRCUIT PR: 7 
— Enon CIRCUIT SAFETY FIRST IN CIRCUIT PROTEGIGMACIRCUIT SAFETY FIRST IN CIRC 
fon CIRCUIT SAFE : ^ ` PROTECTION CIRCUIN * 


LITTELFUSE 
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Jack & Heintz, Inc., Cleveland, Ohio, manufacturers of Aircraft Engine Starters, Generators, Gy 


IT MATCHES 
MILLIONTHS 







e 
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T Pilots, Gyro Flight Instruments, Magnetos, Motors. 


p the days of the first wheel on up through the ages, 
Æ increasingly better and more accurate bearings have 
made it possible for man to step up his rate of travel from a 


plodding mile per hour-to nearly a thousand times that 







speed today. 


The mechanisms that now hurl a human being through 


the air at twelve miles a minute often call for bearings that 






must run at 400 revolutions a second and more! 





To provide perfectly sized and perfectly matched balls 


for such precise bearings and to sort them fast enough to keep 






pace with the demands of war, the Electronics Department at 







Jack & Heintz developed the Automatic Ball Gauge. 


IT’S DONE WITH ELECTRONICS! 


When fed commercial balls—already graded to a tolerance 










of 1/20,000 inch—this machine sorts them into groups five 






times more accurate! As many as ten size selections can be 






made, each group being separated by only ten millionths of an 






inch, and it’s done fast and automatically. The operator needs 






only to fill the plexiglass hopper and remove the sorted balls. 






One operator handles four machines easily; these four 






machines sort more balls and do it far more accurately 






than 32 skilled operators using conventional measuring 







equipment. 


HOW CAN JACK & HEINTZ HELP YOU? 


The automatic ball sorter is just one example of how Jack & 










Heintz engineers have solved a great many such problems. 






If you are developing new designs or are concerned with 






post-war production problems, this is the kind of engineer- 







ing skill and know-how that is available to help you. 
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Radial or thrust . . . precision or non- 
precision . . . standard or special... 
with a background of 43 years devoted 
exclusively to the manufacture of Ba!l 
Bearings, Nice offers the assurance of 
a Quality Product, correctly engi- 
neered and economically produced. 
Have you any requirements today, 
current or postwar, on wbicb we 


may work? Write for new catalog. 


Pall Bn 


LI 


NICE BALL BEARING CO. 
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f Product planners with springs on their minds will find it helpful to talk 
things over with Accurate Engineers. For we're planning better prod- 


ucts too— better springs, better engineering and better service. These 
are really more than plans—they have been tested and proved in 
Accurate's all-out production of fighting springs. We are still "all out'* 
of course. But Accurate men and machines and methods 

are ready to produce the precision springs you'll want 

for your better products, , , whenever you are ready. 


SPRINGS 
WIREFORMS 
STAMPINGS 


Send for your copy of the new 

Accurate Spring Handbook. It's full 

of data ond formulae you will find 

useful. No obligation, of course. 
7 


ACCURATE SPRING MANUFACTURING CO. 


3815 W. LAKE STREET CHICAGO 24, ILLINOIS 
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Ves slv-—these 
AWERICAN PHIULIPS SCREWS 
are 100% OKI" 










You quit feeding screws to the scrap-barrel, 
when you use American Phillips Screws. You 
will find no burred heads, no broken or 
drunken threads, no crooked or omg e 
Thats the way American makes illips 
Screws . . . and American's inspectors nds 
sure that's de way they get to you, individ- 
ually checked for full phy sical fitness. 










So when a worker picks up an American 
Phillips Screw, that's the screw he drives 
right then. All he has to do is put it onto the 
4-winged driver, aim it at the work, pull the 
trigger of his gun. No fumbling, no dropping, 
no straining of nerves and muscles. Every 
American Phillips Screw turns up flush and 
tight every time, with no snags on the screw 
head or scars on the work. This unmatched 
speed... based on ease of handling and auto- 
matically straight power-driving . . . adds up 
to total time-savings of as much as 50%. Try 
them on one job and you'll see that American 
Phillips Screws always cost least to use. 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 
Chicago 11; 589 E. Illinois Street 
Detroit 2: 502 Stephenson Building 























pf AMERICAN 
PHILLIPS ave: 
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PUT THE screws Mi 
ON THE JAPS... 
BUY WAR BONDS f —1 












MR.DESIGNER.. 


"T you come to its Power 
Drive... we can help / 


When your postwar model—your brain child For new ideas in power transmission—for sound 
comes to life for the first time—what will its out- advice on your postwar models—call in your 
look be for long and uninterrupted service life? nearest Dayton V-Belt Sales Engineer. You'll find 
It may depend largely on the type of V-Belt he is a trained specialist in V-Belt applications. 
drive you install—for the V-Belt drive is the all- Let him “sit in” and bring to your planning con- 
important link between power and performance! ferences Dayton’s experience, gained in years of 
And a properly designed, properly specified V -Belt successful applications of V-Belt drives in all types 
drive is the sure way to long and uninterrupted of machines throughout industry! 
service. As an added thought—your postwar customers 


To safeguard performance, look to Dayton will find Dayton V-Belt Service—everywhere. 


Rubber—for the most experienced engineering in THE DAYTON RUBBER MANUFACTURING COMPANY 
V-Belt drives—the World's Largest Manufacturer DAYTON 1, OHIO 


of V-Belts! THE WORLD'S LARGEST MANUFACTURER OF V-BELTS 


$t 
Two Dayton Catalogs Free To Design Engineers 
Catalog 280, a 384-page encyclopedia of V -Belt 
information, lists millions of drive combinations 
ato ma cl 


from fractional to a thousand horsepower, Cata- Yt SATIN Mul) moo Cn 


log 150 brings you complete data on fractional 
- horsepower V-Belt drives. Helps you standard a 
EOR i | ize on fewer drives when lay ing out a large range E iE r tf = je 
— E of fractional horsepower machines. Write today 


for your copies. THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUSSER 
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A PROBLEM IN... 


nG powt" y 


ARoy 
Nb 
c 
qati ORNERg 


ABOVE Application of 
Blood Brothers Univer 
sal joints in the famous 
Ross Series 90 Carrier 
shown at left handling 
tons of lumber 


DEPENDABLE DRIVE 
FOR ed LOADS 


[d 
A 
a | 
eT PETE ES 


VITIOHEELELDS 996 ssss tee) 


Blood Brothers Universal Joints are en- 
gineered for dependable power trans- 
mission under any load or terrain 
conditions. Their sturdy construction, 
simple design and economical mainte- 
nance have, for over 30 years, made 
Blood Brothers joints outstanding 
mediums of transmitting power through 
angularity and misalignment for auto- 
motive, construction, industrial, agri- 
cultural and marine applications. 


E 


Our design engineers will be glad 
to show you how Universal Joints can 
"take power around corners" in a 
manner that will simplify design, im- 
prove operation, and lower operation, 
construction and maintenance costs. 


DESIGN ENGINEERS 
let our engineering 
staff help in your 
design problems of 
transmitting wer 


through angularity 


> and misalignment. 
UNIVERSAL 3" FREE ENGINEERING 


535 UNIVERSAL JOINTS 
on oll Blood Brothers 
universal joints and 


engineering bulletins 
—write Dept. 12. 


AUTOMOTIVE TYPE CONSTRUCTION EQUIPMENT TYPE FARM EQUIPMENT TYPE POWERED MACHINERY TYPE 


JOD Ce dra Car 1a @0 eee Ren 


* DIVISION STANDARD STEEL SPRING CO 
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the draftsman's pencil makes its mark, he issues 
orders, through a remarkable kind of shorthand, 


to the men who must act on his drawings. But only with 
special assistance can human hands shape such precise, 
complex orders as these. No wonder the draftsman 
chooses his instruments with care...he is, in effect, 


taking them into partnership! 


In this sense, Keuffel & Esser Co. drafting equipment 
and materials have been the draftsman's partners 
for 78 years in creating the peaceful culture and 
wartime might of America, in making possible our 


concrete dams, steel bridges, aluminum bombers. 


oartners in creating 


.,..longsst bridge 
So universally is this equipment used, it is self- 9 — 


evident that every engineering project of any magni- 
tude has been built with the help of K&E. Could 
you wish surer guidance than this in the selection of 
your "drafting partners”? 


Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work - 
...and your nerves! With the finger tips of your left .... fastest airplanes 
hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel 


& Esser Co., Hoboken, N. J. “Reg. U. S. Pat. OF WP 
nM - 


Drafting, Reproduction, Surveying 
Equipment and Materials 
Slide Rules, Measuring Tapes 
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-Keek out 


DIRT TROUBLES 


Many a product is classed as a trouble- 
maker even before it leaves the fac- 
tory, simply because its precision 
parts are not protected from abrasive 
dust and dirt. 

By including DUST-STOPS as a 
component part of equipment. many 
serious 


designers are eliminating 


trouble and service requirements. 


These low-cost, replaceable-type alr 


filters not only screen-out damage but ' 


also increase efficiency and facilitate 
operation under adverse conditions. 

DUST-STOP 
structed of 


Air Filters are con- 
packs of glass fibers 


Fibereglas* ) coated with an adhesive, 


WUST 


PT. M. REG. U.S. PAT. OFF. 


* 


faced with metal grilles and bound on 
the edges with a fiberboard frame. 

The Fiberglas fibers, packed to 
proper density, form an exceptionally 
effective medium for air filtration. 
Being glass, they are inorganic, chemi- 
cally stable, resistant to heat, corro- 
sive vapors and most acids. 

And being glass, they"do fot absorb 
the nonodorous, nonevaporating ad- 
hesive with which they are coated. 
Each impinged particle of dust is 
quickly soaked, acting as a wick to 
carry adhesive to'other particles. Thus, 
the adhesive remains effective until 


the filter is so heavily loaded with 


AIR FILTERS 


FIBERGLAS product 


PRODUCT ENGINEERING 


dust that resistance to air flow calls 
for replacement. 

Because of their low cost and ready 
availability in nearly every commu- 
nity, DUST-STOPS that have done 
their job can be easily, quickly and 
economically replaced. 

In your designing of stationary or 
mobile equipment include the com- 
petitive and operating advantages of 
DUST-STOP Air Filter protection. 
Write for complete information today. 
Owens-Corning Fiberglas Corp., 1913 
Vicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Or 


Engineers of The Ohio Crankshaft Company, Cleve- 
land, designed DUST-STOPS around the base of this 
TOCCO heat-treating unit to protect the motor gene 
ator from dust. 
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ENGINEERED 


PRODUCT AND 


One of the most vital spots in production machinery and in many other engineered products is the 
feed line system . . . the hose or tubing which carries coolants, hot water, steam, compressed air, 
solvents, gases, chips, dust, etc. This is especially true when such feed or exhaust lines connect moving 
parts . . . where both enduring strength and extreme flexibility are equally necessary. 

The solution of the problem definitely calls for Metal . . . AMERICAN Flexible Metal Hose and 
Tubing which combines the strength of metal with the flexibility of rubber for long life under even 
the most exacting conditions. 

While American's engineers have designed thousands of special assemblies of tubing and couplings 
for specific duties, there are among them an infinite number of combinations which will solve almost 
any conceiv able requirement for flexible connectors. When you consider that the cost of one “‘down- 
time" of a — machine, due to piping failure, will pay for the best Flexible Metal Tubing feed 
line system . . . it's time to specify “AMERICAN.” 


We show here a few specia! 
and standard assemblies of both 
American “Seam less” and strip 
wound tubing, together with the 
required couplings. Standard 
types are “Steamtite Connect- 
ors,” used as steam lines on 
laundry presses; “Vibration 
Eliminators” for insertion in 
rigid pipe lines; and “Bracket- 
ubes,” permanent steam connec- 
tions on molding presses. Special 
assemblies cover so many appli- 
cations that we can only say 
send us your blueprints for spe- 
cific recommendations . . . our 
Engineering Department is at 
your service. 
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AMERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn Subsidiary Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont 





These short flexible assemblies proved to be 
the solution in connecting this “ Header- 
— — boilers. aee, de od 
sates ifferences appin 
Photo courtesy: Burnham Boiler Corp. 


L 


— qo * D 8 ee 
and easil “profile” of this x-ray 
tube dk Mn ing water to cool the tube. 
Photo courtesy: Laboratories. 


NT FROM THE START 


rom the standpoint of feed lines, many of and many chemicals; some types can be bent 


c country's leading machine and product to any desired position and will “stay put.” 
lesigners are making sure of smooth functioning American Flexible Metal Hose assemblies 
by getting American Flexible Metal Hose and are frequently used to connect and compensate 
Tubing on the drawing boards . . . "Right" for misaligned tappings . . . some are used 
as protective sheathing for delicate wiring ot: 
| | — i capillary tubing in recording instruments, X-ray 

\merican Flexible Metal Tubing contributes dion: electrical appliances, etc. We will 
to operating efficiency in many ways. It has gladly send you bulletins and technical litera 
Stre ngth beyond other materials . . . flexibility ture covering our products . .. or submit your 
that makes it last even after millions of constant specific problem to our Engineering Department 
lexings; it will absorb machine vibration; it is for recommendations. 


s 


from the start. 


cil 1] b à 5 i . - ad od : * 
easily installed; it can b made of allovs that The “Life Lines” of your product or machins 
resist corrosion, abrasion, gases, extremes of should be American. Get them “Right” 

temperature . . . it easily handles oil, steam from the start. 45250 


STS a SD ie ae te es 
General Offices: Waterbury 88, Conn. + + Subsidiary of Anaconda Copper Mining Compan) 
PANIS In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 





So much moe n o £6 little mote 
AMERICA’S SUPER FINE BALL BEARING 


CED RETAINERS 


co 


PED 
MICRO-LAP 
RRT O * 


000025“ 


* (OC iode 


30%, More Load - 30% Longer Life 
Silent Operation 
Extreme Precision 

Supreme Performance 

Each Bearing Radio Tested 

Used in America’s Finest Machines 


H 9 OVE H Tke Aristocrat of 092727 P 2i 


HOOVER BALL AND BEARING COMPANY, ANN ARBOR MICHIGAN 


) * — 
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HOW TO SOLVE A 


proie" feos, Ey, 


(0 THE PROBLEM was one of designing a feeding device for 
a printing press. Two rows of rubber friction rolls had to be 
rotated simultaneously in opposite directions. Baldwin-Rex 


roller chain belts were the economical solution. 


(2) HERE'S HOW IT WAS DONE! The out- 
side row of teeth of a double sprocket 
mounted on a shaft engage the chain and 
the inside row of teeth are machined to the 
root diameter. This procedure is reversed 
on the sprocket mounted on the adjacent 
shaft. A double strand of Baldwin-Rex 
drives one row of sprockets from the inside 
strand and the other row from the outside 
strand, rotating the shafts at the same time 


in the desired opposite directions. 


a 
: 
i 
| 


T. 


(3) THIS DIAGRAM SHOWS how Baldwin-Rex roller 
chain belts solved the tough problem. In effect, they 
formed a rack and pinion with an endless rack driv- 
ing the chain pinions. The ability of Baldwin-Rex 
roller chain belts to transmit power without waste, 
to absorb shocks, and maintain positive speed ratios, 
plus their ease of installation, make them a popular 
choice among machine designers. Investigate them 


for your jobs. 


For catalogs on Baldwin-Rex roller cbain belts or com- 
petent information on your specific drive problems, write 
BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 321 Plainfield Street, Springfield 2, Mass. 


"REX ROLLER CHAIN BELTS 


Boldwin-Duckworth Division, Springfield 2, Massachusetts 7 Rex Chain Belt ond Transmission Division, Rex Conveyor and Process Equipment Division, Milwovkee 4, Wisco 
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SPEED REDUCERS 


Prop 


ONE took at the continuous tooth her- 
ringbone gears in a Farrel Speed Reducer 
tells you what gives these gears their extra 
strength and load-carrying capacity. 

In place of the center groove found in 
some herringbone gears, you see the extra 
tooth area formed where the helices meet 
to make the teeth continuous across. the 
face. This extra tooth area is known as the 
backbone. lt puts the entire width of the 
gear to work, providing greater capacity to 
withstand shocks, stresses and heavy loads. 


Precision generated by the famous Farrel- 
Sykes process, the Gear witb a Backbone is 
widely known throughout industry for its 
smooth, quiet, efficient operation. Its com- 
bined characteristics of overlap or inter- 
lacing of the teeth, gradual engagement 
and inclined line of pressure distribute the 


Sidin 
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load on the teeth uniformly, reducing wear 
and maintaining correct tooth action 
through a long gear life. 

Other features which contribute to smooth, 
efficient power transmission in Farrel Speed 
Reducers include rigid and accurately ground 
shafts properly mounted in roller bearings, 
and heavy section cases that hold rotating 
elements in precise alignment. 

These speed reducing units are available 
in a complete range of sizes for any capac- 
ity. Ratios of single reduction units range 
from 14:1 to 10:1, double reduction units 
up to 60:1, and triple reduction units up to 
180:1.W rite for descriptive Catalog No.438. 


344 Vulcan St., Buffalo, N. Y. 


Plants: Ansonia, Detby and Stonington, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, 


Akron, Los Angeles, Tulsa, Houston, Charlotte. 





FARREL-BIRMINGHAM COMPANY, INC. 
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leed lines which carry the essential fluids of industry need constant 
protection against those "traffic interrupters" — vibration and shock. 
Barco Flexible Joints provide such protection by compensating for 
contraction and expansion with responsive movement in every 
direction. For over 30 years they have been the accepted standard 
in every field of both industry and transportation. Barco Manu- 
facturing Co.. Not Inc., 1827 Winnemac Ave., Chicago 40, Illinois. 


In Canada: The Holden Co., Ltd., Montreal, Canada 


Not just a «wwe 

$ Joint . .. but a com. 

bination of a swivel 

n È and ball joint with 
ij rotary motion and 


responsive move: 
ment through every 
angle. 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


“MOVE IN EVERY DIRECTION” 
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Thousands of Diesel-driven craft of many 
types have been equipped with Fawick Airflex 


Clutches. Without a single exception these 
ships are more effective, through greater ma- 


neuverability and more dependable perform- 
ance under battle conditions. 

The proved advantages and economies of the 
Fawick Airflex Clutch are now available for all 
industrial equipment that calls for heavy 
service clutches, brakes, slip clutches and 


power take-offs. 
Airflex is the only clutch that controls 
torque by air pressure—without springs, levers 


or toggles. Direct or remote control. No adjust- 


WAR RECORD PROVES ments to make—no lubrication required. Mis- 
PERFORMANCE 23 À FOR alignment presents no problem. Maintenance 


HEAV Y-DUTY DRIVES costs unusually low. 


Let us engineer the Fawick Airflex Clutch 


| | to your machines. Book on request. 
į 





FAWICK AIRFLEX COMPANY, INC. 


9919 Clinton Rd. : Cleveland, 11, Ohio 
| In Canada, Renold-Coventry Ltd., Montreal, 
UT Ut | 1 7) L Toronto, Vancouver 
i z allo In Britain, Crofts Engineers, Ltd., Bradford, England 
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PATENT APPLIED FOR 


An entirely new type of taper 


bore sheave! No flanges ..no collars 


..no excess weight. Breaks all speed 
records in mounting and demounting 
..Saves time and temper.. And it's 
available in ALL stock sizes! 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA INDIANA 
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Here is the simplest, surest mechanism ever 
devised for holding wheels to shafts! No flange. 
No collar. No protruding parts. 


The Taperlock Sheave mounts as a complete 
unit. Slip it on, line it up and tighten while 
sighting. It’s in place on the first try! 


The bushing is wedged into the sheave by z 


means of set screws— with a firmness equiva- 
lent to a shrunk-on fit— whether the shaft is 
standard or normally undersize. 


The Taperlock runs true. The bushing extends 
the entire length of the hub; it provides a full 
bearing surface. 


Close mountings are made possible. No flange 
nor collar nor other device is required at either 
end of the sheave hub. 


The Taperlock “unlocks” with less effort than 
any other sheave— due to its special taper. 


Taperlock Sheaves will be available in all stock 
sizes. For details call your local Dodge Transmie- 
sioneer. You'll find his name listed under "Power 
Transmission Equipment" in your classified 
phone book . . Or write Dodge, Mishawaka. 


SIGN OF THE DODGE TRANSMISSIONEER 
There are 257 Dodge factory graduate 
Transmissioneers, located in principal 
cities, to show you NEW and BETTER 
ways of transmitting power. 


TIGHTEN 
SET SCREW 
HERE 


TIGHTEN 


Pro 


JACK SCREW | 
HERE 


right 1945 Dodge Mfg. Corporation 
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Her job helps to make 
flying the Atlantic on the Pan-American "Clippers" 
as easy as commuting on the 5:15 


Fuel injection lines are vital parts of an airplane engine. 
They are the "arteries" of the throbbing heart of the plane. 
These tubes twist and turn in and around the « omple x en- 
gine assembly, yet they must fit with unfailing precision—or 
the se great Clippers of Pan-American Airw ays could not fly. 


This is but one of the many complicated precision jobs of 
tube bending which is all in the day’s work at American 
Tube Be nding Company, Inc. 


It is the pioneering engineering ability, the work of highly 
skilled hands, the designs of ingenious special mac 'hines 
and processes and the irreplace able e xperience of 35 vears 
of cooperative teamwork. of experimenting and perfecting 
that has brought the art of tube bending to its prese nt 
high status at the American Tube Bending Company. Inc. 


We bend tubes 


plane exhaust ring 


from the tiniest oil line to a 5 inch air- 
into all kinds of complicated shapes 


154 


PUTTING AN INTRICATE 
BEND IN AN AIKPLANE 
FLEL INJECTION LIN} 


and turns. Square, round, flat tubes are reduced, expanded, 
flared, flanged, beaded, swaged and welded—for airplane 
engine manufacturers, radar, automobiles, refrigeration. 
dairy equipment, etc. If you have a job or a prob lem of 
tube bending, we suggest that you put it up to us. 


Write for booklet “Precision in Tube Bending’ to 
American Tube Bending Company, Inc., 7C Lawrence 
Street, New Haven 11, Connecticut. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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IT GETS 


puns? 


/ 
BECAUSE IT'S D. 
EXTRA y 607 


(n YES, HERES CHAIN BELT that's so extra good 


we recommend it for punishing service. Tough op- 
erating conditions ... heavy loads ... shocks... 
Rex Chabelco steel chain belts take them right in 
stride. They keep going long after ordinary chains 
are out of service. 


— — 
— 


* Steel. 


A ad. 
pom 


(3) HERES THE ANSWER. Take a good look at the 
cross-section of this Chabelco link. Note particu- 
larly the three-diameter pin. See how its milled flat 
end is locked in the side bar. Notice the offset side 
bar construction. Heavy force fits of precision ma- 
chined parts result in the finest quality chains. 


* * * * 


Rex Chabelco steel chain belts are the answer to drive and 
conveyor problems where strength and long life are es- 
sential. The Rex Man will help you with your chain belt 
application problems. And for engineering data on Rex 
chain belts, ask for the 768-page catalog, No. 444. Chain 
Belt Company, 1715 W. Bruce St., Milwaukee 4, Wis. 


(2) FOR TOUGH SERVICE CONDITIONS, 


the chain operation on this portable 
loader is hard to beat. Dust, grit, and 
shock loads really test a chain's mettle. 
But the Rex steel chain belts driving the 
elevator and carrying the buckets keep 
right on rolling . . . transmitting posi- 
tive power and carrying the loads 
smoothly and efficiently. But what 
makes them so tough? 


Carbon or Alloy 
Steel Pins, Riveted 
or Pin and Cotter 
Construction. 


Three Diam- 
eter Pin for 
Easy Assembly. 


Side Bars of High 
Carbon or Alloy 


— 


Selected Steels 
Are Used in 
the Rollers. 


Accurate Pitch 
Assured by Close 
Tolerances. 


Hardened Bush- 
ings Locked in 
the Side Bars. 


CHAIN BELTS 


Manufactured in every available type for the positive transmission 
of power, timing of operations and conveying of materic!s. 


CHAIN BELT COMPANY oO F MILWAUKEE 


ee 4, Wiscor 


Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipm 


nt Division, Milwou 


"sin @ Balc »-Duckworth Division, Springfieid 2, M PIU 
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You rarely need bother about the nut 
loosening on your bolted assemblies. It's 
the other parts that loosen as their con- 
tacting surfaces inevitably wear down. 


A nut cannot budge while there is the 
slightest pressure between its threads 
and the threads of its bolt. But look out 
below the nut—where looseness de- 
velops from bolt stretch, and the fric- 
tional wear of metal on metal, burrs, 
flares, and the pulverizing of paint; 


scale or rust. 


You can retard this inevitable wear only 
by using a powerful spring washer 
which expands as the wear occurs. 


Kantlinks expand over a wide range, 

and thus hold all parts tight. No device 

other than a spring can do this job. 

Whether you use a standard nut or any 

one of the many fixed or lock-nuts you 

need a strong spring washer. 

If you want real bolted security, specify Our Kantlink Spring Washers conform to Ordnance Standard 


Kantlinks Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
" AN 935, and U. S. Navy drawing 12-Z-22. 


Send today for descriptive folders. 


Originators of the long-range spring washer 


NATIONAL LOCK 
WASHER COMPANY 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 
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ir DE LAVAL 


HELP YOU SELECT THE 


TURBINES * HELICAL GEARS and 
WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS * CEN- 
TRIFUGAL BLOWERS and COM. 


PRESSORS + IMO OIL PUMPS 


oo large 

a worm gear is un- 

necessarily expensive; too 

small a gear invites failure. 

Correct selection depends not 

only upon transmitted horsepower 

and ratio of reduction but also upon con- 

tinuity of operation, shock and other load 
characteristics. The recommendations of the De 

Laval representative assure you of the right drive 

at the right price. He is backed by Home Office 
engineering experience, gained in furnishing worm gear 


drives for all classes of service over the last twenty years. 


Specifications alone do not make a worm gear 


GEAR DIVISION iem — 


"TT; FFICE A 
Lorre HIC AC 

DETROIT * DULUTH * EOMONTON * GREAT 

' FALLS * HAVANA * HELENA * HOUSTON 

KANSAS CITY * LOS ANGELES * MONTREAL 

: f "i NEW ORLEANS * NEW YORK * PHILADELPHIA 

PITTSBURGH * ROCHESTER * ST. PAUL * SALT 


LAKE CITY * SAN FRANCISCO * SEATTLE 
TORONTO * TULSA * VANCOUVER * WASM* 


STEAM TURBINE COMPANY * TRENTON 2, NEW JERSEY M ces 
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THIS SCREW ACTUALLY CUTS ITS 


OWN THREAD —ELIMINATES COSTLY 
TAPPING OPERATIONS—SAVES VITAL 
ASSEMBLY TIME! 


Also Available 


TYPE 1 i 
— With Phillips 
THREAD-CUTTING SCREWS y Recessed Heads 


Now you can eliminate taps and tapping operations! The Shakeproof Type 
1 Thread-Cutting Screw cuts its own perfect mating thread, and a 
snug, tight fit is always certain. 


ee It 2 the —“ — — cutting edge of -> I ype 1 me 
plains various applications of does the job. iry this modern astener now... you wi nd 1t speeds 
Shakeproof Type 1 Thread-Cut- assembly and cuts costs! 

ting S Write for it today... ; : 

n cify Bulletin No. 5. If you wish, Shakeproof Engineers are ready to help you incorporate the Type 1 
we willsend youthe completeseries. into your product . . . ask for this helpful service now! 


^ 
SHAKEPROOF inc. 
lesest ge e ec 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois * In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Los Angeles Office: 5670 Wilshire Blvd., Los Angeles, 36, Calif. « Detroit Office: 2895 E. Grand Bivd., Detroit 2, Mich. 
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How to Order 
Cut Felt Parts 


Ordering correct cut felt parts from the 
Felters Company is an easy matter. By 
referring to its Cut Felt Parts Manual, you 
can select the exact quality, weight, thick- 
ness, shape and size of felt to fit any particu- 
lar requirement. 

The manual explains the unique character- 
istics of felt; describes its widely varied 
applicability in industrial uses and product 
design; gives detailed advice on the selec- 


tion of proper felts; and Contains numerous 


easy-to-understand charts relating to physi- 
cal, chemical, weight and density require- 
ments, dimensions and permissible toler- 


ances, etc. 


Send for a free copy of this handy book 
today. Write to 


N 
THE 'à 


Felters Company 


210-D SOUTH STREET, BOSTON 11, MASS. 


Offices: New York, Philadelphia, Chicago, Detroit è Sales 
Representatives: Dallas, Nashville, Los Angeles, St. Louis, 
St. Paul è Mils: Johnson City, N.Y.: Millbury, Massachusetts; 
lackson, Michigan 
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All Gerity chromeware is plated 
in glass-lined tanks as one of 
the steps in insuring Gerity 


Quality Plating. include 
MORE THAN THE FINEST 
OF EQUIPMENT! 


Of course, Gerity facilities include the very finest in plating equipment— 
such as water purifiers, glass-lined plating tanks and automatic degreasers. 
But these merely insure quality control after the product is once in production. 


Back of all this equipment stands Gerity's long-time experience in assisting 
in the design and development of die-cast and plated products. We like to 
work with you in producing the right product at the right price and to take 
the full responsibility for a complete, satisfactory delivery of the specified 
number of pieces. You have zero scrap loss with Gerity. 


Now that you are thinking of new products, call in a Gerity engineer. Perhaps, 
with our understanding of production problems, we can make some helpful 
suggestions which will improve the quality of your product and at no extra cost. 


GERITY-ADRIAN MFG. CORP. 
` ADRIAN, MICHIGAN 


) ` - 
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NW 
RBC 


Roller 
Bearings 


For Unusually 
Severe Service 


— —* - 


Ld y La 
sit b dsw à » DS s A 
EE E ; KE NR r ; 
es One eee 07 


Many of the Tractors built by the 
Caterpillar Tractor Company, such 
as the Diesel D7 shown above work- 
ing near Cedar Rapids, lowa, are 
equipped with R B € HEAVY DUTY 
ROLLER BEARINGS, designed to 
take heavy shock loads and to endure 
years of gruelling service. R B C 
BEARINGS are built to a standard 
of quality developed by over a quar- 
ter-century of experience. Precision 
manufacturing methods, coupled 
with the most rigid inspection of raw 
materials and finished parts, are pos- 
itive assurance of long, dependable 
service. b. q PRE ^ 
R B C ENGINEERS CAN HELP YOLI nEDN. 
SOLVE THAT BEARING PROBLEM —" 


Sod So Coat —— 
ena ~7or ala 06 Gj EXPERIENCE V: 
€ 


— ML AME mM M IM ML i 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 


id S» 7. 00 
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OILGEAR POWER'S 
GENTLE TOUCH 


Vrigear Fluid Power Units of this 
type are used for roll ho i-downs and 


liftson many ly pes of paper machines 


Short fine ‘“‘hairs”’ of cellulose actually floating in 
water are what paper is made of. Matted together 
in a moist, fragile web they are passed through 
successive rollers. Each set of rollers squeezes 
more water out until finally the substance is rec- 
ognizable as paper. 


But what precision of controlled and irresistible 
power is needed in the opposing rollers... not 
only to preserve the fragile web hundreds of feet 
long but to insure uniform moisture extraction 
and unvarying calibration of thickness. 


Here, and on other types of paper machines and 
printing presses, Oilgear Fluid Power hold-downs 
and lifts maintain that important squeeze indefi- 
nitely at any degree of exquisite fineness. There's 
independent pressure adjustment for each end of 
roller from a convenient panel. There's power to 
lift and hold up the rolls. Yes, the positive action, 
the steady preset pressure, the utter controllabil- 
Ity of force, smooth gliding acceleration and de- 
celeration make Oilgear Fluid Power the ideal so- 
luti n to straight line and rotary power transmis- 
sion problems. You should know what Oilgear can 
do for you; you should not wait.... Write THE 
OILGEAR COMPANY, 1311 W. Bruce Street, 


ilwaukee 4, Wisconsin. 
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. Apply light.. 


ARE YOU TRYING TO: 


. Apply large forces through long... or 


short ... strokes at variable speeds? 


- Obtain automatic work cycles, vari- 


able speeds in either direction... 
with or without preset time dwell? 


. Apply large forces through continu- 


ous or intermittent reciprocating cy- 
cles at constant or variable velocities? 


. Obtain extremely accurate control 


of either position or speed of a 
reciprocating member? 


. Apply accurately variable pressure 


either static or in motion? 


. Closely synchronize various mo- 


tions, operations or functions? 


. or heavy .. . forces 
at extremely high velocities through 
either long or short distances of 
travel? 


— — 


You Need 


8. Obtain continuous automatic re- 


versing drives at constant R.P.M. 
or over a wide range of speed vari- 
ation? 


- Obtain accurate remote control of 


speed and direction of rotation, 
rates of acceleration and/or decel- 
eration? 


. Obtain constant horsepower output 


through all or part of a speed range? 


» Obtain automatic torque control? 


» Obtain accurately matched speed of 


various rotating elements? 


» Obtain constant speed output from 


a variable speed input? 


- Obtain full preset automatic con- 


trol, elimination of problems of 
shock, vibration, etc.? 


Oulgear! 


—— SE 
— — 





WOULD A 


jie 


HELP YOUR PRODUCT BEAT 
POSTWAR COMPETITION? 


f QUESTION EVERY FASTENING in your 
plans. Ask - *Can it be done the simpler way 
9" 


with P-K Self-tapping Screws?” — before you 
O.K. more complicated methods. 


CUTTING ASSEMBLY COSTS IN HALF is nothing unusual for P-K Self- 
tapping Screws the short cut fastening method! Records of 


thousands of applications show frequent savings of 30 to 50%. 


THERE’S NOTHING EXCEPTIONAL about such savings, either. In 7 


out of every 10 jobs submitted for fastening survey, it was - 

found that P-K Screws could eliminate tapping -speed as- @ WITH THE “USERS' GUIDE” (free to as- 
sembly — lower costs — reduce spoilage — improve strength and sembly planners on request), find out how and 
; where you can use P-K Self-tapping Screws to 
eliminate tapping, costly inserts in plastics, 
: awkward bolting and other “slowdown” 
WHY HANDICAP YOUR PRODUCT in the postwar market with need- methods. 


rigidity. 


lessly high assembly costs? Change over now to the short cut 


fastening method — before production starts! 


9 ASK A P-K ASSEMBLY ENGINEER to go 
over your plans with you -to make sure you 
don't miss any chance to save. You'll find his 
advice unbiased, because Parker-Kalon makes 
all types of Self-tapping Screws. Or, send as- 
sembly details for recommendations. Parker- 
Kalon Corporation, 208 Varick St., New York 
14, New York. 

FASTENINGS TO HEAVY AND LIGHT STEEL, 


ZINC, ALUMINUM...WITH SAVINGS UP TO 40% 


of time and labor .. . stronger assemblies .. . faster pro- W⸗ 


duction. That is what Ditto, Inc., gained by using P-K ' 
Type “Z” and Type “U” Self-tapping screws for 52 it 
fastenings on this duplicating machine. Now, their p 


policy is “to use this short cut method wherever possi- 


p Quality-Controlled 
 "q4q'*8 EITOT 


Tfoór Every Metal and Plastic Ass mb y 
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THE TUBE IS THE HEART OF THE HOSE-—INSIST UPON ITS BEING MADE OF COMPAR 


For maximum dependability in hydraulically operated mechanisms, 


designers select Resistoflex flexible hose. Its compar tube is com- 


pletely and permanently immune to the action of all hydraulic 
fluids. The tube cannot rot or slough off to clog the mechanism... 
cannot shrink in inner diameter to choke off the flow of fluid, 

With its integrally braided fabric reenforcement and tough 
outer cover, Resistoflex hydraulic hose takes knocks and bumps; 
withstands vibration, torsion, and continual flexing, year after 


year. Write for full details. 


RESISTOFLEX 


mamana mS : 
ps I 510 FU " 
x Oe 


RESISTOFLEX CORPORATION, BELLEVILLE 9, N. J. 
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ELIMINATE SLUGGISH ACTION 
IN HYDRAULIC CIRCUITS ... 


WITH THESE 


@ Here are the compact solenoid operated valves such as neutral valves, dumping valves, 
four way valves, etc. 

For smooth, prompt, response of machine 
: : ' members, specify Sundstrand valves. Other 
primarily used to direct the flow of a small valves such as four way valves and cycle 
quantity of oil for operation of other types of valves are also available. 


pilot valves you've been looking for. Designed 


for practically any hydraulic circuit, they are 


GET MORE COMPACT DESIGNS 
THESE SINGLE OR TRIPLE SOLENOID VALVES 


@ Sundstrand triple solenoid valves can be used in many hy- 
draulic circuits in place of combinations of three single sole- 
noid valves. This facilitates even more compact designing. 
They require less space and are simple to install, long pilot 
lines are unnecessary thereby eliminating restrictions and 
sluggish action in the circuits, 


TO HEAD CYLINDER TO FLUID MOTOR 


A TYPICAL INSTALLATION 


@ This Sundstrand designed circuit actuates members 
of a vertical profile milling machine. Note the com- 
pact application of triple solenoid valves, 


os 


E DESIGN DATA 


Complete specifications and installation data is in- 
cluded in these new valve data sheets. Capacities 
and operations are both clearly presented for ready 
reference of design engineers. Write for your set 
today. Ask for bulletin 127, 


. 2560 ELEVENTH STREET è ROCKFORD, ILLINOIS 
© HYDRAULIC PUMPS è TRANSMISSIONS ^ FLUID MOTORS * VALVES and CONTROLS 


PE NK m 
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0:43 MAY BE YOUR ANSWER... 
„Or here 


SOMETIMES, in our hurry to get there, 
we neglect the shortest way home. 


For example —the solution to many 
bottlenecks in temperature regulation 
mav be found in the photograph above 

r this message itself mav suggest an 


answer to voul problem. 


Fulton Sylphon thermostats and bel- 
assemblies are the basis of controls 
in every industry. They regulate oil, 


! 
i 
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water, and air temperatures; they func- 
tion in engines on land, sea and in the sky; 
thev do an amazing number of jobs in 
manufacturing plants, institutions, homes. 
Automatic in operation, they eliminate 
countless manual tasks. 


Fulton Sylphon engineers will work 
with you, help find the most effective and 
economical answer to your problem 


NEW MOVIE-The Story of à 
Bellows is available to interested 
groups. l6mm and 35mm sound. 
Tells all about bellows, how they're 
made, what they do, how they do it. 


ML LB T TT E 


Catalog PP -1300 tells all about 
Fulton Sylphon bellows and bel- 


lows assemblies. Write for it. 





PIPING EQUIPMENT giiia 


..- the heart 
of your design 


Bottle 
washing 
machine 


ONE STANDARD OF QUALITY 
ONE SOURCE OF SUPPLY 
ONE RESPONSIBILITY 


When any design on your board demands flow 
SERVICE 
RECOMMENDATIONS: 


Crane Standard Brass 


control and the machine’s function depends on it 


—turn to the Crane line. You'll save time by 


specifying from the world’s greatest selection of 
valves, fittings and piping specialties—in brass, 
iron or steel—in all sizes and patterns. Crane Co.'s 
90-year experience in quality piping equipment 
insures satisfaction—both for you and for your 
customer. One source of supply and undivided re- 
sponsibility for piping materials simplifies every 
step—from ordering to placing them on your 
machine. No matter what your problem is in 


piping materials— Crane is ready to help you. 


Gate Valves are recom- 
mended for general 
serviceonsteam, water, 
oil, or gas lines—at all 
working pressures up 
to 125 lbs. steam; 200 
lbs. cold, non-shock. 
Made in Non-Rising 
Stem pattern with 
wedge disc; also with 


Rising-Stem, double disc or solid wedge 
disc. In all sizes up to 3 in. See your Crane 
Catalog for full specifications. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill.» Branches and Wholesalers Serving All Industrial Area 


«Gi. VALVES * FITTINGS - PIPE 
PLUMBING * HEATING - PUMPS 
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NON-STRETCH 


TOUGHNESS 
FOR FLANGED 
PULLEYS 


The problem applied to a crossed, 
speed-up drive, having no center distance adjust- 
ment. The desired belt must be (1) extremely 
flexible, (2) it must have the extra gripping power 
such a drive requires, (3) it must be non-stretch, 
(4) it must have sufficient toughness to stand the 
wear of flanged pulleys, and (5) it must be endless, 
for considerable dust is created by the operation, 
requiring frequent cleaning when belt aids 
were used. 

This problem and others quite similar have been 
received often bv Gilmer Engineers. But they were 
solved long ago with the Gilmer Kable Kord 
Flat Endless Belt, which successfully meets all the 
conditions stated. Besides, this tough, long-wear- 
ng belt has a further advantage: it is built on the 


GRIPPING POWER 


Laer Serta tik, FLEXIBLE 


4— ENDLESS 


5 


"two belts in one" principle—both contactor 
and power. 


The Gilmer Kable Kord Belt is made of tough 
rubber fabric for grip and wear. Its strong pulling 
cords are normalized to assure minimum stretch 
and extra tensile strength, and are firmly em- 
bedded and kept separated, thus eliminating 
internal friction. 


You may be facing a transmission problem for 
which Gilmer Kable Kord Endless or other Gilmer 
Belts may be the right solution. 


L. H. GILMER COMPANY 


Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Company 


y ` hp k, Ay 
— 2——— ⸗ 
— — 
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SEND YOUR BOLTING SPECIFICATIONS TO A SPECIALIST 


ERIE '’: special bolts and studs have repeat- 
edly been demanded by prominent manufacturers 
of excavating and grading equipment. 

Their requirements are always promptly and sat- 
isfactorily filled at Erre. As a result, we are 
firmly established as a leader in the field of 
special bolting when only “a special” can meet 
the rigid requirements of a designing engineer's 
specifications. 

The three pieces shown above are American 
Standard, Heavy Hexagon Head, Ground Body 


Bolts, which have the undersides of the head 
faced; the bodies centerless ground to a close tol- 
erance; and threaded to a Class 3 fit. 

This is just one of the many types of high quality 
bolts produced by EmxE for outstanding heavy 
machinery manufacturers. Our many years of 
experience, together with constant research and 
rigid inspection at all times, well qualifies Erre 
to furnish you with your special bolting require- 
ments. Your inquiries will be given our best at- 


tention. 
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Michigan Rack-type Gear Finisher 


engineered 


fluid power 


control 


Model 900— 


manufactured by Michigan Tool Company, Detroit, 


Michigan. 


The hydraulic controls which 
make this machine—and mil- 
lions of others perform with 
such reliability —call for 
tubing systems based on 
the principles of Fluid Power 
Engineering. 

When properly engineered 
and built, these systems have 
certain ‘“‘must’’ features— 

1. They streamline the flow of 
fluids. This permits adequate 
response to control with 
minimum system capacity. 


They make minimum de- 
mands on the power source 
—an economy feature. 


. They fit into the available 


space, even when space is 
limited and cramped. 
They are planned for easy 
accessibility to all parts— 
for service and maintenance. 
They have the smallest 
number of joints and con- 
nections — all leakproof — 
even under high pressure, 
vibration or abuse. 


THE 


FLUID POWER engineered 
systems—with Parker valves, 
fittings and fabricated tubing 
meet these requirements. They 
are backed by more than 
twenty years of "know-how '. 

If you plan to use Fluid 
Power—if you need tubing 
installations for any purpose 
—ask a Parker engineer for 
recommendations. The Parker 
Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 
Booklet on request. 


APPLIANCE 
CLEVELAND * 


FLUID POWER 
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ra dependable source for 
; of any kind. For your 
oducts, we'll work with 
W rite today. 


FG. COMPANY 


9, Wisconsin 


You'll find Wagne 
Continuous Hinge 
t or future pr 


onfidentially. 
E. R. WAGNER M 


moo design calls for Continuous 
Hinges, which permit flush fitting for 
and security. Wagner 


ved appearance 
special machines and meth- 
Continuous Hinges fast 
metal — any length, 
width and finish. Engineered to your spe- i 
i : . Since 1899 pr 

cific requirements, they can be perforated, alti 
Á ) cialties, Hinges an 

sunk, formed or Spring loaded. Hinges Rolled Butt-Joint 


impro presen 
has developed you c 
ods for producing 
ically in any 


Milwaukee 


d Street. * 
oducers of Metal S 
d Hardware, 
Spac 


4619 North 32n 
tampings and Spe- 


Machine - Applied 


and econom 
ers and Bushings- 


counter 
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Watch a Gal do up her Hair-Springs 


- ONE OF OF THE REASONS 6 OUT OF 10 PICK U. S. GAUGES 


A FUSSY-PLUS JOB IN GAUGE MAKING 


Such is the importance and care 
£equired in making hair springs for 
gauges that U. S. Gauge entrusts 
the work only to its own operators. 
The fine, barely visible wire, is 
rolled flat to micrometric tolerances, 
coiled, and tempered. 


Naan) Lee 
hair springs 


racy in die 


Bu! the story of U 


naking and temperature 


These steps, completed in our 
own plant, are—to our knowl- 
edge—exclusive with U. S. Gauge. 


WHY 6 OUT OF 10 CHOOSE U. S. GAUGE 


Sure, making our own hair springs 
is important. But it is only one of 
many similar steps in U. S. Gauge- 
making you can reduce to two 
words— Manufacturing Control. U. S. 
Gauge Manufacturing Con.rol i 
the eye-everywhere that watches 
raw materials, manufacturing, as- 
sembling, calibration, testing and 
inspection. It's all reasons rolled 
into one why experienced buyers 
choose U. S. Gauge more than 6 
out of 10 times. 


$ Gauge 
i$ also one o! hair's breadth accu 


control 


UNITED STATES GAUGE CO. 


SELLERSVILLE, PA. 


Manvfocturers of Pressure, Temperature, Flow, 
Electrical and Level Measuring Instruments 
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TYPE T REDUCTORS. 


Boston Gear Standard Type "T" Reductors (speed 
reducers) are just one of fifteen types designed and 
built to provide you with economical and efficient 
means of speed reduction. They are available in 
ratios of 934 to 1 to 100 to 1 and are rated to carry 


input loads varying from !/4 to 9 horsepower. All 
Type "T" Reductors are equipped with phosphor 


a 


bronze worm gears, hardened and ground steel 
worms and all shafts are mounted on Timken 
Tapered Roller Bearings. 

Any of the following authorized distributors and 
direct company branches will be pleased to give 


you complete specifications and prices of these 
Boston Gear Standard Type "T" Reductors. 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co.. Ince. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Ine. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN. NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
CINCINNATI, OHIO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 
Western Iron Stores Co. 


MINNEAPOLIS, MINNESOTA 
R. €. Duncan Co. 

NASHVILLE, TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JERSEY 
Squier. Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
Cc. 5, Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Ine. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. ~ 
Boston Gear Works, Inc. \ Office 

OAKLAND, CALIFORNIA 
€. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


ST. PAUL, MINNESOTA 
R. C. Duncan Co. 
SAN FRANCISCO, CALIFORNIA 
C. W. Marwedel 
SEATTLE, WASHINGTON 
Cragin & Co. 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Inc. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sls Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sls Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


* * * 


CANADA, MONTREAL 
Renold Coventry, Ltd. 

CANADA, TORONTO 
Renold Coventry, Ltd. 

CANADA, VANCOUVER 
Renold Coventry, Ltd. 


*Trade Mark Reg. U.S.A. and Canada 
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CONTROL AND ELIMINATE VIBRATION* SHOCK - NOISE 


Vibration is a serious menace to moving parts on all types of equipment 
particularly when coupled with destructive shocks. 


Harris Products Company pioneered in the field of engineered vibration- 
control, created and developed the remarkable “orgler Flexible Bearing 
which controls and eliminates up to 90 per cent of the vibration, noise and 
shock, compensates for parallel and angular shaft misalignment and requires 
no lubrication. This increases tremendously the operating efficiency and per- 
formance of equipment and adds greatly to its longevity. 


Torflex Flexible Bearings consist of a tube or ring of rubber stretched longi- 
tudinally between two concentric metal sleeves which prevent the rubber from 
returning to its original state. The pressure thus exerted by the rubber on the 
metal sleeves insures a high capacity mechanical bond between the rubber and 
metal under all operating conditions. 


Torfler Flexible Bearings have done an outstanding job on Army and Navy mobile 
units and are also used extensively on many types of industrial equipment. They may 


be had in a wide range of sizes and are adapted for use on all types of equipment. 


Harris Products Co. has long been a preeminent name in the field of engineered 

vibration control and today is an outstanding manufacturer of devices for controlling 
vibration. Our engineers, backed up with many years of experience, will be glad to go 
to work on your problem, if you will just drop us a line. 


JELANIRIRIES propucts COMPANY 


OG oe eS 4. (qM OO, VU. S&S A. 
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Here’s the heart of a mighty engine 


You are looking at the transmission of a giant air- 
craft engine. Delicate as these gears seem, they 
possess the tough strength and endurance to carry 
a mighty bomber on its thousand mile mission— 
and back—time after time. This dramatic coupling 
of rugged strength and light weight—of mighty 
power and compactness is made possible by new 
gear production methods developed by Foote Bros. 


[he big miracles these revolutionary type gears 
perform are due to the extremely close tolerances to 
which every dimension is held—to the unique devel- 
opments in heat-treating that assure the proper 
hardness of every part—to the extraordinary con- 
trol of every step in production that permits their 
manufacture in quantities even though specifications 
demand laboratory precision. 


3 bulletin on 
J'ves complete 

dota, com 
performance 
n details 


ormation 


These new A-Q (Aircraft Quality) gears are al- 
ready suggesting revolutionary changes in many 
peacetime machines. They are permitting smaller, 
more compact design—they are making possible 
greatly increased operating speeds—they are assur- 
ing longer life to machines and equipment on which 
they are used. 


Designers and production engineers interested in 
the possibilities of these new gears will find com- 
plete data on them in a bulletin recently issued 
by Foote Bros. Write for a copy of Bulletin A-Q-A. 
It will be sent to you upon request. 


y y y 


FOOTE BROS. GEAR ANDMACHINE CORPORATION 


Dept. W,5225 S. Western Boulevard » Chicago 9, Ill 


GOTE-BROS 
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When Oil or Grease .. . the “lifeblood” of 
your machine, reaches every vital part, 
there'll be no epidemic of “bearing fever.” 
The “lifeline” that keeps machines healthy 
is called Alemite Centralized Lubrication. 
Available in 4 types, it can be designed 
into almost any machine for manual or 
automatic operation. 


Costly Human Error is eliminated because 
these Alemite Systems are “foolproof.” 
They make it impossible for mistakes to 
occur. Even inexperienced help can be 
quickly taught how to operate them. 


lubrication is Positive. Each bearing, no 
matter how inaccessible, is given a meas- 
ured quantity of oil or grease. The machine 


STEWART 


WARNER 


may keep on operating while the bearings 
are lubricated from a central point. 


Results Like These are common: a battery 
of 7 punch presses totaling 86 bearings 
are now positively lubricated from one 
central point in 3 minutes, twice a week, 
while presses are in operation. Former lu- 
brication time—20 minutes per press, every 
other day and had to be 
shut down. 


the presses 


You Benefit in many ways.when you de- 
sign Alemite Centralized Lubrication into 
your machines. You give them “built-in” 
protection against human error in lubrica- 
tion. Your machines last longer, produce 
more because they have "M.P.T."* de- 
signed into them. The expense and annoy- 
ance of costly field service is ended. And, 
because your machines perform better, day 
in and day out, you broaden your reputa- 
tion as a designer. 


More Productive Time 


ALEMITE ! 


* 


See the Four 
New Alemite Systems 
Work... Right at 
Your Desk! 


The Alemite Lubrication Special- 
ist demonstrates with 4 transpar- 
ent working models. You can study 
them, work them yourself. Also 
ask for details of Alemite’s “Lu- 
brication by the Clock.” If you 
like, the Alemite Lubrication Spe- 
cialist will gladly give you any 
technical help or information you 
want covering the adaptation of 
Alemite Centralized Lubrication 
to your machines. No 

obligation. Drop a 8 
note on your letter- Er 
head to Alemite, 1808 
Diversey Parkway, 
Chicago 14, Illinois. 


a DADE i a DEE O ELE TED A — — om om 


W | Finat in Modern Lubrication 


CONSULTATION * ENGINEERING * EQUIPMENT + LUBRICANTS * MAINTENANCE 


) ` - 
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heating - ventilating 


units housed in sturdy, compact Ls 


With Lindsay Structure it was easy for the McIntyre Engineering Com- 
pany to provide sturdy, compact housings for fifty-two heating and venti- 
lating units required by one of the southwestern Navy hospitals. It was 
easy to furnish them in a variety of sizes to accommodate units of varying 
capacity, and easy to make quick delivery. The assembly of the Ls units 
required no special tools, trimming, welding, or riveting. 

Lindsay Structure is adaptable to an infinite number of applications, and 
preassembled Ls units are now available through a new wartime service. 
Write for information. Lindsay and Lindsay, 222-BW. Adams St., Chicago 6, III.; 
60 E. 42nd St., New York 17, N. Y.; or Lindsay Structure (Canada) Ltd., Dominion 


Square Bldg., Montreal. 


heaviest 


ven the eeded. 


e 
port ces are n 


s sup È 
nber ting bra 


men 
Ls framing pace-was 


-nos 
equipment— D^ 


1 sut li th 1 ipl if t io ing 
uti ires e princip e of uni orm ens nin 
to achieve a unique high str ength-weight ratio. 


* i6. v. fal. OH, 
This does not constitute an en- 
dorsement by the Navy, as it is 
contrary to the Navy's practice U. S. Patents 
to endorse any product. 


ts Pending 
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MORGANITE BEARINGS 


two-fisted for tough, continuous service, 
“kid-glove” in handling delicate produc ion! 


E Pole e 


—— oa 


MORGANITE components are eosily 
produced ia any shape or form. This 
material is moldable to .001 inch, is 
" readily machineable and can be 
«x : ; + ground or superfinished. 


Tre MORGAN KNIGHT the his fore 

5 o^ o1suronce of pre. emineat 

nd trustworthy performonce His 
ee mode ovoloble 


'o you i^ these pages. Clip Ihem for vour file 


This type of bearing functions without 
external lubrication in temperature to 
850? F. and higher. Low coefficients 
of expansion and non-warping charac- 
teristics of MORGANITE assure per- 
manent retention of size and shapes. 


Maintenance costs are sharpiy re- 

duced, and friction and lubricating 

difficulties eliminated with the oppli- 

cation of MORGANITE self-lubricot- 
ing bearings. 


Write for literature describing the complete line of MORGANITE 
products, including motor and generator brushes Brochures 
will be sent promptly on request without obligation, together with 
details concerning MORGANITE engineer-designer collaboration 


--~ CARBON SPECIALTIES 
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What muscles are to human bodies, S. S. White Flexible Shafts 
are to mechanical bodies. For S. S. White shafts are flexible ele- 
ments for transmitting rotational power and for remote control— 
metal muscles for motivating all kinds of moving parts—muscles 
that never get tired, are virtually immune from injury, and func- 
tion efficiently and dependably under a wide range of operating 


conditions. 


Design-engineers in all industries will find its worth while to 
familiarize themselves with the range and scope of FLEXIBLE 


SHAFTS for power transmission and remote control. 


COMPLETE DETAILS IN THIS 256-PAGE FLEXIBLE SHAFT HANDBOOK 


This standard handbook-size volume completely 
covers the subject of flexible shafts. It gives all 


essential technical data and explains how to se- 
lect and apply shafts for specific requirements. 
A complimentary copy is yours if you write for it 
direct to us on your business letterhead and men- 
tion your position. 


THE S. S. WHITE "HITE, INDUS TRIAL DIVISION 


DEPT. D 10 EAST 40th ST., NEW YORK 16, N. Y. emm 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Industrial Enterprise 
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Why You Get Precision Vibration Control 
with General Silentbloc Mountings 


| 
E 
| 
i 


1. Metal inner sleeve, which is 
“shot” at high speed through 
rubber core. Excess of sleeve OD 
over rubber ID controls radial 
compressive force at center of 
mounting. 

Top control member has three 
functions: 1. Determines spring 
rate; 2. Permits precision pro- 
duction to maintain exact spring 
rate; 3. Snubs overloads. 


2. Rubber biscuit of specified size, 
shape and modulus, forced under 
pressure into outer metal sleeve. 
Excess of rubber OD over sleeve 
ID controls radial compressive 
force between sleeve and rubber. 
Mechanical adhesion of rubber to 
metal is virtually indestructible. 


3. Metal outer sleeve for well-type 
mounting. Confining shoulder at 
bottom is designed in accordance 
with specified performance char- 
acteristics. Sleeve can be made 
with any type of flange, in any 
shape, horizontal or at an angle. 


4. In assembled Silent- 4 

bloc mounting, rubber 

is elongated and confined to pro- 
duce needed rate of deflection un- 
der radial, axial and conical loads, 
constant or variable. Tensed rubber 
with even distribution of stress 
results in more exact control of 
performance and in longer service 
because it better resists fatigue and 
hardening. General Silentbloc 
Mountings can be engineered to 
meet, with precision, the most ex- 
acting performance specifications. 


OTHER TYPES OF SILENTBLOC 


Silentbloc Rubber Torque Bearing, for 
torque action and oscillating movement. 
No lubrication; long-lasting; unharmed 
by dust or gas. 


Cas? 
Silenhloc Rubber Bushing to correct for 


Misa! znment in needle and roller bearings 
and in shaft supports. 


MECHANICAL GOODS DIVISION « WABASH, 


Patented Silentbloc construc- 
tion permits almost unlimited 
variation of performance char- 
acteristics to meet any problem 
of vibration and shock load in 
motors and moving equip- 
ment. Experienced General 
engineers will help you design 
Silentbloc Mountings for your 
specific needs. Write for Silent- 


bloc booklet. The General Tire 
& Rubber Co., Dept. 163, 
Wabash, Indiana. 


^ 
GENERAL 
SILENTBLOC 


MOUNTINGS BEARINGS 
COUPLINGS 


INDIANA 


THE Oe a TIRE & RUBBER CO. 
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THE JOHNSON 


MAXITORQ | 
AAA 


L i — 


— | | TI ' 
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DISC 
CLUTCH 


A NEW STANDARD IN CLUTCH PERFORMANCE 


@ MAXITORG design permits manual assem- 
bly . . . adjustment . . . take apart. No 
tools a are required. This feature i is a great 
convenience and time-saver . . . you can't The MAXITORQ insures fast power pick- 


€ up, smooth, quiet operation, positive dis- 
@ FLOATING DISCS ride free in neutral . engagement; speeds production and im- 


kept apart by unique Separator S rings. 
n * see enn — No MD. proves the performance of standard 


abrasion or heat. machine tools as well as the delicate and 
@ ADJUSTMENTS for spring tension are intricate controls on newly developed war 
quickly made by means of a knurled ring, production instruments. Because the 


| 
locked with a spring and notched retaining . 
ring, to a proper setting. No tools ever discs have flat, true surfaces and accurate 


required. duplication of thickness, there are no high 
or low spots under engagement. The 


c RUN, — entire surface area is engaged, with con- 
t . . . 
ge (left) and tact evenly distributed. Obviously, clutch 


nade in single (left) and 


louble (above) types, wet [ife is greatly extended 
» dry. Pulley and Cut-Off g y ] 


Coupling types also made. 
Capacities from !/4 to 5 H.P. 
at 100 R.P.M. 


Machine designers and manufacturers are invited to consult with our engineers on 
power transmission problems. We will supply engineering data on. standard 
MAXITORQ clutches from |/4 to 5 H.P. at 100 r.p.m., or give you details on special 
sizes 


Send for Catalog No. PE 8 OE 70 
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Born to be 
forgotten 


T de d 
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AFNIRS have everything it takes to take neglect sealing devices made to order for every known prob- 
. everything from careful selection of steels lem of lubricant retention and the exclusion of destruc- 
through precision manufacture and endless tests. Each tive elements. Most important of all, Fafnir offers the 
has the famous Fafnir Balanced Design...the use of endless ingenuity of experienced bearing engineers in 
large balls and deep races that give a larger load the field and in the plant to give ball bearing users the 
taining contact area and therefore greater thrust wisest, widest use of Fafnir advantages. If you 
1 radial capacity; made possible by a precise bal- want freedom from maintenance use the bear- 
g of race depth and ball size with outer and ings that are "born to be forgotten”. The Fafnir 
ring thickness and structure. Fafnirs incorporate Bearing Company, New Britain, Connecticut. 


T COMPLETE LINE IN AMERICA 
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For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil 
POW DIRON Sintered Iron Bearings and Parts 


NIGRUM ImpregnatedHard Wood Bearings*PlainBronzeBearings*BronzreCastings 


-Retaining Porous Bronze Bearings 


* BOUND BROOK Graphited Bronze Bearings 


Consultants and Manufacturers of Meta 


| Powder Parts Since 1923 
Main Office: Bound Brook, N. J. * 1255 Book Bldq., Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 21, Cal. 


—— 
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DEPENDABLE 


The real test of fine gears lies in their 
performance. Gears that operate 
smoothly, quietly, dependably, day 
after day, year in and year out . . that's 
the type of product you can expect 
from us. For, here at "Small Gear 
Headquarters" you'll find all the in- 
tricate know-how .. all the modern 
methods and machinery developed 
through a quarter century of intensive 
specialization. We've concentrated 
upon doing ONE job. Our customers 
say we do it superlatively well . . de- 
signing and making gears ranging 
from 12 to 96 DP only. Should your 
post-war product call for uniformly 
excellent small gears that will give 
long, dependable service, we believe 
you'll benefit by discussing the prob- 
lem with a G.S. engineer! 


SARRARRARRARE RES 


2635 WEST MEDILL AVENUE 


C3 WORLUS LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL 
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Simplify Your Access Panel and Door Assemblies... 
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Fasten them f 
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Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90? turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to cal! in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION ¢ 1751 NORTH BROADWAY, ALBANY 1, N. Y. 
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SPERRY HYDRAULIC REMOTE CONTROLS 
for the MACHINE TOOL INDUSTRY 


SPERRY'S HYDRAULIC CONTROLS 
minimize design problems by means of 
a single connecting tube that can be bent 
around corners and obstacles, or installed 
through walls, thus reducing design, in- 
stallation, and maintenance costs. 


























The machine shown at the left is a 
No. 84B-30" GARDNER DOUBLE SPIN- 
DLE PRECISION GRINDER, manufactured 
by Gardner Machine Company, Beloit, 
Wisconsin. On top the canvas spray 
protection hood are several bearing 
races ground by this machine; turned 
out at high rates of production and to 
extremely close tolerances. 4" diameter 
races are ground at a rate of 40 per 
minute, holding ground surfaces to 
0003" to .0005” of parallelism. 


APPLICATION: Remote Control of operating feed on Gardner Double Spin- 
— wer? dle-Precision Grinder. 









TRANSMITTERS ARE EASILY LOCATED PROBLEM: Original specifications called for Solenoid operated feeds. Initiai 
IN MOST ADVANTAGEOUS POSITION — 777 installation presented the following difficulties: 


o. Feed operated with too much shock on feeding mechanism. 


b. Could not be relied upon to hold such necessary close in- 
feeds as 0001". 














dy 

EASY INSTALLATION SOLUTION: The Gardner Company changed to Sperry Hydraulic Controls 
ds DABLE M77 with the following results: 
, N 
to DEPENDA a. Fast, smooth and shockless operation of infeed mechanism. 

ACCURATE b. Hydraulic Control sensitivity eases the operation of infeed 

mechanisms. 
ing e c. Operator fatigue lessened due to one-position, centralized 
ed. control. 
ing. d. Low maintenance and trouble-free operation of controls. 
the SEND FOR BULLETIN 78 The above case-history is typical of the advantages secured by many Machine 
1 in FOR ADDITIONAL DETAILS Designers and Product Engineers when they use Sperry's single-tube system to 
di solve their remote-control problems. 







SPERRY PRODUCTS, INC. 


t, Y. HOBOKEN, N. J. CHICAGO, ILL. 
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UNIFORM 


Reg. U. S. Pat. Off. 


SOCKET SCREW PRODUCTS 


You can specify these with absolute confidence that they will be uniform 
in quality, accuracy and strength. Uniformity is present from start to 
finish in the making of "UNBRAKO" screws, produced in one of America's 


KNURLED 
"UNBRAKO" 
SOCKET HEAD 
CAP SCREW 


Knurling of Socket 
Screws originated with 
Unbrako' years ago 


D 


SRR, 


i 


KNURLED THREAD 


most modern automatic machine shops. 

The Knurled "UNBRAKO" Socket Cap Screw shown at left is popular 
with mechanics. Even oily fingers get a non-skid grip on it—screw it 
in faster and further before a wrench is needed. 

The Knurled Point "UNBRAKO" (bottom right) is an absolutely depend- 
able Self-Locker. No amount of vibration will rattle it loose—the knurls 
dig in and hold tight. 

Sizes in these two screws: No. 4 to 1⁄2” diameter—full range of lengths. 
Where the Knurled Cup Point "UNBRAKO" cannot be used, specify our 
Knurled Thread "UNBRAKO"—also a Self-Locker, regardless of the style 


of point. (Bottom left.) 
Write for the Catalog of "UNBRAKO" Socket Screw Products. 


KNURLED CUP POINT 


"UNBRAKO" 
SOCKET SET SCREW 


“UNBRAKO" 
SET SCREW 


Patented 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 545 
BRANCHES: BOSTON e DETROIT * INDIANAPOLIS èe CHICAGO e ST. LOUIS èe SAN FRANCISCO 
OVER 40 YEARS IN BUSINESS 
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OUR 23-YEAR RECORD: 
GROWTH: expanded 4 times. 
ENGINEERING AND INVENTIVE PROGRESS : 


devised time and money-saving short- 

cuts in tool and production methods; 
developed improvements in cowl ventilator 
fobrication for shipbuilding industry. 

OUTPUT: delivered over six million screw 
machine and stamped parts monthly to prewar 
aviation industry. 

WAR PRODUCTION: more than 75% of all military 
aircraft equipped with fittings from our plant. 
RECOGNITION: winner of 4 Army-Navy ‘E’ Awards. 


Now manufacturing for all industry: 
Cobie Terminals + Junction Boxes - Red Ende - Condvit Fittings 
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You may not have the facilities to make parts or complete 
products to market under your own brand. In our modern 
110,000 square foot plant, we have the men and equipment 
to manufacture for you on a contract basis. Here are tool 
and die shops, punch and forming presses up to 400 

tons, automatic screw machines, turret lathes, drill 

presses, milling machines, finishing and assembly 
departments. Why not put our skill and ex- 

perience to work on your production 

problems? Write our Product Research 

Department for prompt, accurate 

estimates on parts or products 


engineered to your specifications. 


POULSEN &\ 
NARDON, inc. 


* 


cU Main Plant: 2665 Leonis Boulevard, 


" Los Angeles 11, Calif., LAfayette 0961 
Eastern Office: 345 Madison Avenue, 
New York 17,N.Y., LExington 2-1170 





Neu! on x SUPER-TITE 
TUBE FITTINGS 
FF | 


PAT. PEND. 


LEAK-PROOF 
SHOCK-PROOF 


VIBRATION-PROOF 


SUPER-TITE FEATURES 


¢ Eliminates deforming, @ Here at last is a tube fitting that 
cracking or splitting of the 


tube and Gare. overcomes the major problem of making leak-proof 


e Special-purpose bronze 
sleeve effectively dampens 
and absorbs stress due to 
shock and vibration. 


tube connections which will stand up— 


; " . . . ! 
sedate aii al even under the most extreme operating condition! 


tensile and torsional 


stresses. Exhaustive laboratory and field tests 


è Can be reconnected over 
and over again without 
injury to tube or fitting. 


prove that the new Tourek Super-Tite tube fitting 


All metal construction... 
foolproof installation... 
available in range of sizes 


to fit tubes with standard SEND FOR THE DESCRIPTIVE CIRCULAR TODAY! 


flares — 


SEND FOR CIRCULAR! 


provides maximum safety, strength and dependability. 


J. J. TOUREK MFG. CO. 
4701 W. 16th Street ^ Chicago 50, Illinois 


SCREW MACHINE PRODUCTS 
AND BALL JOINTS 
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| BELLOWS 
BULLETIN 


PACKED WITH 


FACTS...BELONGS 
ON YOUR DESK 


Write for it today. The Bridgeport Thermostat catalog shown above 
tells all about bellows and bellows assemblies; what they are; how they 
are made; how they operate; and, most important, how they may be 
profitably utilized to simplify the design and assure efficient operation 
of many types of instruments, controls, etc. 

Complete information is included on bellows characteristics, sizes, 
metals, bellows assemblies, application data, engineering tables together 
with other valuable aids in solving engineering problems relative to 
bellows and bellows assemblies of various types. 

Every one concerned with planning new or improved mechanica? 
products or equipment will find this bulletin of absorbing interest. 

Your copy will be sent immediately. Just ask for Catalog PP-100 


Sellows Assemblies... Bellows .. . Bellows Devices 
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CONTINUOUS-TOOTH 
HERRINGBONE GEARS 
The continuous-tooth 30? helix angle 
herringbone gear with a backbone has 
many advantages and are produced in 
a size range from 1” to 60” in diameter, 
16 DP to 1/2 DP and up to an 18” face. 


HELICAL GEARS 
Made from 1 to 60 inches in diam- 
eter and from 24 DP to 1 1/2 DP. Our 
helical gear cutting — is 
capable and extensive. 


x AN airs. * 


D.O.JAMES gears are products of an organization with 
over 57 years of gear making experience. Our exten- 
sive and unexcelled gear cutting facilities enable us to 
capably handle modern industry’s gear requirements. 


SPIRAL BEVEL GEARS SPUR GEARS 
Cut in a size range from 1" to 30" Precision made gears. In a very exten- 
n diameter. 24 DP to 1/; DP. sive range from % to 150 in diam- 
eter and 32 DP to ?4, DP and up to 
30” face. 


WORM GEARS 


Gear teeth are generated on tangential 
feed hobbing machines by tapered and 
ground hobs. 

We make 

worm gears 

from 1” ¢ 

100” in diam- 

eter and from 

24 DP to ! DP. 


BEVEL GEARS 
(Straight tooth) made from 1 inch to 
60 inch in diameter and from 24 
DP to ?4 DP. Precision made and of 
highest quality. 


D.O.JAMES MANUFACTURING CO. 
1140 W. MONROE STREET * CHICAGO, U. S. A. 
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1. Splined Rivnut is in- 
serted in hole previously 
bored ininstallation 
material. 


A Rivnut is driven into 
place with hammer so 
it is flush with surface. 
Splines now afford torque 
resistance. 


3. Pull-up stud of tool 
is threaded into Rivnut, 
and the handle is 
squeezed. Resulting cir- 
cular bulge upset of 
Rivnut offers tension re- 
sistance. 


4. Pull-up stud is un- 
screwed, leaving Riv- 
nut's internal threads 
intact. Now just attach 
accessory with conven- 
tional screw. 


NEW... 


B. F. Goodrich 


SPLINED RIVNUT 


SECURELY FASTENS ACCESSORIES 
— To Wood...Plastics...Leather 


PLINED Rivnuts are one-piece tubular aluminum 
S rivets with internally screw-threaded and coun- 
terbored shanks. They're designed for use as a nut- 
plate for attachment in comparatively soft materials 
such as wood, plastics, fiberboard and leather. Use 
is illustrated below in material thinner (diagram a) 
and thicker (diagram b) than the length of the Rivnut. 


Splined Rivnuts are driven into previously drilled 
and counterbored holes; the splines bite into the 
material in which installation is made and provide 
high resistance to torque. The same simple hand tool 
that heads the regular Rivnut from one side also 
heads the splined Rivnut. When headed (as illus- 
trated to the left), a circular bulge upset is formed, 
which resists being pulled through the material. The 
threads are uninjured by the heading operation and 
remain intact, ready for attachment of accessories. 


Splined Rivnutsare available in many sizes and grip- 
ranges. They're strong, light, low in cost, and present 
an attractive appearance when installed. Perhaps 
splined Rivnuts are the answer to one of your fasten- 
ing problems. Why not get the whole story right away? 


FREE! 40-PAGE “‘RIVNUT DATA” BOOK. Here’s the complete 
story of the whole Rivnut line...clear diagrams...test data 
...exact figures! For the facts about this fastener, get ‘““Rivnut 
Data” now. Just write to The B. F. Goodrich Company, 
Department PE-8, Akron, Ohio. 


(b) Splined Rivnut 
grips tight in mate- 
rial thicker than 
Rivnut grip. 


(a) Splined Rivnut used in materials 
where thickness is same as Rivnut grip. 





HE NAVY needed a swager 

that would attach aircraft fit- 
tings to steel cables at record break- 
ing speed. Standard Machinery 
Company, of Providence, designed 
this improved model that has in- 
creased the former established pro- 
duction rate as much as 15 times. 


VEELOS 


THE LINK 


V-BELT 


It’s significant that the V-belt 
chosen for this high-speed swager 
is Veelos—the adjustable V-belt. 
For Standard required a drive that 
delivered power smoothly . . . that 
promoted continuous machine pro- 
duction .. . a drive with the follow- 


ing advantages of Veelos: 


1. Smooth Power Delivery: Easy 
adjustment of Veelos length assures 
that each strand of a multiple V-belt 
will carry its exact share of the load. 
All strands constantly work to- 
gether, delivering full power with 


minimum vibration. 


2. Quick Adjustment: With Vee- 
los in rolls, V-belts can be replaced 
in a few minutes . . . maintaining 
machine production . . . reducing 
machine downtime. 

Perhaps these same Veelos ad. 
vantages that appealed to Standard 
are of special interest to you. Or 
perhaps you will find others among 
the 12 major Veelos production 
advantages more important to you. 
It will pay to know! Write today 
for free 8-page illustrated manual 
giving Veelos applications, com 
struction detail, installation. direc 


tions and engineering data. 


MANHEIM MANUFACTURING & BELTING CO., MANHEIM, PA. 


th 

Adjustable to any — — Link Construction Ups Production 

Spr F. y rive 
Adaptable to an 
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VARD 


MAKES HIGH PRECISION | 
AIRCRAFT COMPONENTS E 


From a plant geared to high standards of ac- | 
curacy, VARD produces yearly a multitude of 
small parts and assembled units for airplanes. 
Hydraulic or electrically operated actuators 


involving gears, pistons, valves, jack-screws, 
sprockets and cams are constantly being built 
in quantity. Some of these products are shown 
here. Others can't be shown. VARD is a name 
forever linked with American aviation's best. 
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!BALL BEARING UNITS 


e PERMANENTLY SEALED , 
e PRE-LUBRICATED 
e SELF-ALIGNING | 
TE e NO HOUSING WEAR 


Flange 
Cartridge Unit 


Design engineers find that it pays to incorporate Seal- 
Master units in all types of machinery and transmission 
equipment. SealMaster’s exclusive combination of features 
insures top performance with minimum service under 


even difficult atmospheric conditions. 
— — — — e — 
The patented, permanent seal effectively keeps out ditt, re- 
Flange Unit » tains lubricant and reduces maintainance. All SealMaster 


units are pre- -lubr icated at the factory —ready for immediate use. 


— 


— 
— are self-aligning ... they provide for shaft mis- 
alignment in any direction cians distortion of the seal. Outer 
race is locked in against rotation in the housing by a patented 
locking pin and dimple. This eliminates wear and noise. 


Write for Catalog 845 which lists dimensions, load ratings and full 


engineering data on the complete SealMaster Line. 


M, nn 
STEPHENS- AÁpAMson 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS MEG. CO. ANGELES. CALIF. * BELLEVILLE, 


Factory Representatives and Dealers 
in oul Principal Cities 


Take-Up Unit 
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7 Tail Gunner Enclosure 


Rodio Equipment 


Auxiliary Power Plant 





Bomb Racks s 


Pressure Bulkheads 





(Floating Anchor Nuts) 
(Spline Nuts) 
(Internal Wrenching Nuts) 


—— Frame (Internal Wrenching Nuts) 







Engineers’ and Pilots 
Control Stands 







— Wing Panel (internal Wrenching Nuts) 






Pilots' Seots and 3 
Other Furnishings — N & i - — Lp 










Tank Door 
Wing Panel 
(internal Wrenching Nuts) 


Pressure Bulkheod 
(Floating Anchor Nuts) 












Nose Assembly 















/ Inboard Monocoque 
/ Internal 


Spline Nuts 
Wrenching Nuts) 





Y Nocelle Truss 


(Internal Wrenching Nuts) 


Nose Geor 
(Internal Wrenching Nuts 


/ 





Wing Joint 
Tonk Door 
(Interna! Wrenching Nuts) 










Power Plant 



































n Wing Leading Edge Attachment 
es 
er 
SEVENTY-FIVE THOUSAND these red-collar nuts can help you 
achieve higher production and a more 
e- ELASTIC STOP NUTS dependable product. 
er ^t us se an ESNA envinee > > 
With military censorship now lifted, Let us send an E: N A engin — — 
e. dian s ad fatastant Sedis nei ae with vou and outline a solution for any 
ere S g « a s ^ 8 E 9 " a P 
ses tens wall I . fastening problems you may have. 
i t e TO e d 
s- | 
‘ From nose to tail, from wingtip to wing- 
e 


tip, there are 75.000 red-collar nuts in a 
single Boeing B-29 Superfortress. Seven- 
ty-five thousand. Elastic. Self- Locking 
Stop Nuts! 


ul 


They spread stresses throughout the 
skin structure, as some day soon they 


. cleaners. They grip firmly on wheels, 

wil! on automobiles. railroad cars. buses. ey : - will 

r , axles, structural framing, as they will on 

They hold fast such heavy parts as : : < 1 
— harvesters, combines, cultivators anc 

engines and auxiliary equipment, as they 


m a : ! : other farm equipment. 
wil! in tractors, trucks, industrial ma- 





chinery, They assure tight connections — It's hopeless to try to show 75,000 of 
in the electrical equipment of this “all- these Elastic Self-Locking Stop Nuts in 
electric” plane, as they will in postwar the drawing above—just as it’s hopeless 
J home radios, sewing machines, vacuum to try to list all the applications where 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Unio. N. J. and Lincoln, Neb. Sales Office: 1060 Broad Street, Newark 2, N. J. 
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THE BETTER FASTENING METHOD 


INTERNAL WRENCHING 


QUICK & POSITIVE 


^C 
1 


fou. ww OU NER 
Put Nar 


TIGHTENING 


SAVES 
WEIGHT—SPACE—TIME 


198 
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SOCKET 
SCREWS 


GUARANTEED UNFAILING PERFORMANCE 


HOLO-KROME 
fibre foryed SOCKET SCREWS 


Manufactured Exclusively by 


THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONNECTICUT, U. S. A. 
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Isolate your instruments 


METER 
INSTALLED 


LORD 


SHEAR TYPE 


LONGER LIFE * GREATER ACCURACY 
OF READING - LESS MAINTENANCE COST 


Vibration is like the thumb of the dishonest butcher Illustration above shows a Lord round-case 
on his scales. No matter how accurate your recording meter mounting. These mountings can be furnished 
instrument, it can record what you want measured with either tapped or plain holes in the inner ring, 
only when you have removed all outside interference. to accommodate the size and hole spacing of any 
Vibration may interfere with the accurate record- standard meter, including the Wartime Standards. 
ing of a delicate instrument, destroy the meter calibra- These meter mountings are extremely 
tion, or actually damage the working parts. compact, requiring only about 1" more on the 
Since finely adjusted instruments are often espe- diameter for installation than unmounted meters. 
cially needed where they are exposed to unusual ‘Their effectiveness has been demonstrated in 
vibration, there is only one answer to the problem: many cases. 
vibration control and isolation. 


To provide this protection Lord has developed a BEFORE 
complete line of Shear Type Bonded Rubber mountings AUUT 
in a variety of sizes, shapes, and load ratings, for all Qy 
types of applications ranging from individual round- d 
case meters to complete instrument panels. 


A new illustrated leaflet ir taxes BONDED RUBBER Zc Shear TO ABSORB VIBRATION 
on Lord Meter Mounts, 


with | ope pne 
— — — LORD MANUFACTURING COMPANY 


will gladly be sent upon ERIE, PENNSYLVANIA 


request. 


Originators of Shear Type Bonded Rubber Mountings 
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" GEROTOR MAY CORP, 385 IE 
— X 
n 


BALTIMORE 3, MARYLAND 
PLANTS AT LOGANSPORT, INDIANA AND BALTIMORE, MARYLAND 
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WALDES 


RETAINING RING 


U.S. PAT. RE-18,144 


INTERNAL TYPE 


Waldes Truarc expands or contracts without distortion and without 
permanent set, fitting tight all around the groove. It offers important 
advantages over shoulders, nuts, collars, etc., for all thrust-load fixings 
in shaft and housing applications. It saves space, weight, assembly 
time and machining costs. Waldes Truarc presents a significant advance 
in retaining rings, well worth your thorough investigation. We will 
gladly furnish samples and full data for tests, upon request. 


GFS WALDES KOHINOOR, INC. Long Island City 1, NY. 


Éxtern:] type National Aircraft Standard 51. Canadian Representatives . . . Prenco Progress & Engineering Corporation, Ltd. + 72-74 Stafford Street, Toronto 


laterne: type National Aircraft Standard 50. 
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HYDRAULIC POWER UNITS - 3000 P.S.I. 


Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
High Volume Pumps and Valves for Manual and Automatic Control 


PRESSES + CALENDER ROLLS+ HYDROSTATIC TESTS- ROLL BALANCING 
BROACHES * PRESSURE SEALS * FLOW TESTS +» BEARING FLOTATION 


Ay- Loe Aydraulie Unit 


21 GPM*3000 P.S.I. 


These units have been in extended service in Rolling Mills 
* Textile Plants * Chemical Plants - Plastic Plants - Testing 
Laboratories - Research Laboratories - Rubber Plants - Powdered 
Metal Industry - Aviation Research - Airplane Manufac- 


ture for Standard Equipment and Production Test Procedure 


3000 P.S.1. Pumps in Capacities of Y2- I- 2- 3 GPM - Hy-Lo Combinations 5 GPM and Up 
* 
Experienced Hydraulic Engineers Are Available Without Obligation 
* 


THE NEW WORK AIR BRAKE COMPANY 


— — ——— 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y: 
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LOOK TO SHOOK /o: BRONZE BAR STOCK 


Shook dealers stock over 850 different sizes of plain 
bronze bushings. That’s quite a choice . . . and it 
takes care of all standard applications. To take care 
of the other sizes . . . and to provide a means for 
making stock size bushings when the need arises, 
Shook dealers also carry over 450 sizes of bored 
bronze bars and solid bronze bars, These bars are 
13" long and are machined on all surfaces. 





describes Shook babbitt metals . . 
other technical data on Shook alloys . 
ing bronze. Write for Catalog 45 today! 
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NEW Sock CATALOG LISTS ALL SIZES 


A copy of this new, helpful catalog will be mailed to you upon request. 
It gives detailed listings of all Shook bushings and bar stock . . . 
. gives physical characteristics and 

. . Contains helpful hints on machin- 


By using Shook precision machined bored bars you 
save money ... time... and tools... . as compared 
to making bushings from rough bars which require 
more cutting, weigh more and often wreck tools on 
rough, hard, outer surfaces. The saving in material 
alone is impressive. A rough bar that will machine 
to 2” O.D., 1” LD., 13” long will weigh between 15 
and 16 lbs. A Shook bar of this size weighs only 
10!/, lbs. . . . a saving in metal of !/. 

















PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 


its 34.years' experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 


BALL, ROLLFR AND THRUST BEARINGS ° FOUNDED 1911 
; 


Propuct ENGINEERING AucusT. 1945 





cw 


* Taking the "tough" specifications in stride — 


* Setting the pace in dependability for more than a century 
and a quarter — 


* Providing advanced engineering through all these years— 
* Pioneering important developments in materials, methods 
and modern equipment — 


—These qualities have made “Scaife” a inders are used. 
top-ranking name, wherever tanks for air, For greatest satisfaction in the future, 


water and gases, pressure vessels and cyl- let Scaife engineers cooperate with you now. 
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This Yale & Towne TRI-ROTOR Pump is used in circulating 
gravure ink on printing presses, It handles 10 gal. per min. 


This Yale & Towne TRI-ROTOR Variable Volume Pump 
transfers fuel oil from truck tanks to household storage at 
capacities ranging from 50 to 80 G.P.M. (note advantages of 
variable volume control pump). 


THE ONLY MODERN LOW PRESSURE PUMP WITH 
TWO IMPORTANT FEATURES YOU SHOULD HAVE 
Yale & Towne's TRI-ROTOR Pump — alone — 
has both the high volumetric efficiency of a rotary 
pump and the positive handling characteristic of a 
piston pump. It operates without overheating, 
chewing, foaming or agitating the product being 
handled. With only 3 moving parts, operating 
cost, including maintenance, is low. 

Sizes from 5 GPM to 200 GPM. 

These exclusive features are optional and inter- 
changeable: Variable Volume Control, Manual 


: p m SHUTTLE 
Flow Control, Integral Relief Valve or Solid Head. 


| 
I 
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Wire or air mail your requirements, (present or post-war) to Pump Division, 
THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. 


AVAILABLE NOW —Increased facilities and the latest manufacturing methods permit our 
making prompt deliveries of pumping units on orders carrying properly executed priority 
certifications. (There may be a short delay when electric motors are required). 
D. Alcohol Fish Oil D Lacquer ( 
The Caustics Gasoline O Liquid Soap O Silicate of Soda 
Yale & Towne Chocolate O Glucose D Molasses O Solvents 
TRI-ROTOR C Coolants Grease O Oils O Starch 
[ 
L 


Makers of the famous Yale Lines of Locks, 


Hardware, Hoists and Industrial Trucks 


~YALE~ 


Representatives in Major Cities 


) Shortening 


Pump is now Lj Corn Syrup C Ink C) Paint ) Varnish 
in use pumping Edible Oils Jam C Propane ) Viscose 
such products 
as these (check NAME 


application | — 
which interests COMPANY 


"e CITY 


Pump Division of 


THE YALE & TOWNE MFG. C0. 


Stamford, Conn., U. S. A. 


qoM — — — — — — — — — — — 
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RIGHT ON THE. 


e n 


D a" TP 
COIL after COIL 


Uniformity in performance deserves 
national recognition . . . and gets it. 


CMP, pianeers in precision cold rolling 


of strip steel, provides the gauge ac- 

curacy, temper, exacting physicals 
and dimensional specifications to 
meet many unusual applications. But 


this finely job-tailored strip steel is just 


` as valuable for usual fabrication since 
~ Close accuracy results in important sat- 













— 
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THINSTEEL facts: 


GAUGES THIN AS .001” e WIDTHS UP TO 24” 
e COILS UP TO 300 LBS. PER INCH OF WIDTH e 
EXTREMELY CLOSE TOLERANCES + STANDARD 
AND SPECIAL TEMPERS » STANDARD 

FINISHES « CARBON AND 

ALLOY GRADES « 

WIDE RANGE OF 

PHYSICALS 


74e COLD METAL PRODUCTS CO. 
Suabsidia ny of the Cold Metal Process Co 


YOUNGSTOWN 1, OHIO 





Maid NUT COLD ROLLED STRIP STEEL + »« . GIVES MAXIMUM PRODUCTION PER TON 
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POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING * DESIGNING * MACHINE WORK * SPINNING 
GAS AND RESISTANCE WELDING * STAMPING * ELECTRICAL WORK 


— 
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MILLIONTHS OF AN INCH FOR SALE BY VINCO 


VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


N Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 
* Midex Plates « Precision Vises + Sine Bars © Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 


s, Rings and Setting Plug Gages * Spur and Helical Master Gears-e Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 
Rélling Fixtures * Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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General Controls 
MAGNETIC LEVER VALVES 










Control 
air, water, gas, steam, light and 
heavy fuel oils * 







The lever action design of the K-10 valve gives SIX TIMES THE 

























































POWER of an ordinary solenoid valve. This feature assures high X 
| seating pressure and overcomes the effect of viscous fluids, such as 3 
| heavy fuel oil. Internal valve assembly can be removed for clean- D 
| ing and inspection if necessary. Adequate power of the solenoid X 
insures positive operation. Suitable for pressures up to 1000 Ibs. 3 
2-wire—current failure—packless—bronze brass body—brass and \ 
stainless steel internal parts. Available in normally closed and S 
normally open types. Metal ton “meats standard, soft seats S 
also available. S 
3 
Illustrated is a typical appli- 
cation for automatic control of 
vertical or horizontal sliding or or 
swinging doors. For Tread, 
Lock, Photo-electric and Mag- In 
netic Switch Control in domes 
tic, commercial and industrial 
installations. 
Hi 
BUT A LAMINUM SHIM doesn't The accompany- ph 
stop there. You get certainty of accu- ing diagram and SWINGING DOOR TYPE OPERATOR A 
racy in factory assembly of gears and installation r 
bearings of all kinds (with less super- should suggest in 
vision) plus the ease with which ad- many other ap- 
justments in service may be made with plications. Re- as 
the same Laminum shim. Advantages quest Catalog 
too great to be minimized. Bulletin and 52-B — your 
application photo chart on request. | Meares? Factory 
i | Branch or Dis- 
Laminum shims are cut to your specifications. tribut it 
For maintenance work, however, shim materials | — or or write -— 
are sold tbrougb industrial distributors. | direct to MOTOR | 
" . * — 
Laminated Shim Company, Inc. $ 
63 Union Street ` Glenbrook, Conn. x 
c 
x 
~ 


CONTROLS 


GLENDALE 1, CALIF. 





AMINU GENERAL 


801 ALLEN AVENUE 









TH ID SHIM THAT FOR 
E SOLID FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO * DA LAS 


ADJUSTMENT KANSAS CITY * NEW YORK * DENVER * DETROIT è CLEVELAND * PITTSBURGH 
HOUSTON * SEATTLE * SAN FRANCISCO * DISTRIBUTORS IN PRINCIPAL CITIES 
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, and assemblies are 
li t takes only a few simple operations to line light-metal At present, Heli-Coil Inserts are solving many tapped 
í i ; i i 
or or plastics tapped holes with Heli-Coil Screw Thread thread problems for aircraft production and maintenance 
19- Inserts. But it pays off in increased assembly service life! men. It's a better than even chance they'll help you, too! 


Let us hear from yov. 
Heli-Coil Inserts are helical coils of stainless steel or 


phosphor bronze wire, precision-formed to agree with 


American National thread specifications. They have an fer informative Bulletin No. 239 


important edge on solid bushings in weight, space and AIRCRAFT SCREW PRODUCTS CO., INC. 


" . y ; 
"] assembly time. 47-23 35th St., Long Island City 1, N. Y. 


Please send me your Bulletin No. 239 









COMING cc ccccceccoevecceccccee Tile. ccccccccece 
a" THE ANTI-Fe, ENGINEERING REPRESENTATIVES : 
> ^ CONDEM o oc005000000090000009200000009400006 
X % DETROIT KANSAS CITY LOS ANGELES 
S Pa G. C. Brown and Pacific Airmotive J. S. Wise Address 
z A. W. Bender 1628 McGee St. Room 925, Asdroens............... · · ···...**· *·...**** 
e 201 South Pleasant St. Kansas City, 8, Mo. Pacific Mutual Bidg. i 
x Royal Oak, Michigan 523 West 6th St. Qyeecccceceoccccccseeseendiu State. ..cseceeeee l 
z Los Angeles, Cal. 


L$ 


Ai LAS 
3. RGH 
>) ries 


— (RÀ 24 
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BB; - Double Rows of Ball Bearings 
EP -Effective Packing Element 


P/V - Pressure or Vacuum 
IT -LowTorque under all conditions 


Perfect flexibility with low torque is assured in 
every CHIKSAN Ball-Bearing Swivel. Yet Chik- 
san design and construction are so sound they 
can be expressed in a simple formula. There 
is nothing to tighten or adjust : . . no stuffing 
boxes to put the brakes on easy turning and 
thus produce excessive strains on pipe lines 
and fittings. Smooth, easy turning throughout 
360? is provided in one, two and three planes. 
Packing Element is so effective the same Swivel 
may be used for either pressure or vacuum 
service ... for loading or unloading. Chiksan 
Ball-Bearing Swivels are built for pressures to 


3.000 p.s.i. and varying temperatures, Write 


for latest catalog. 


paw E4 CHIKSAN REPRESENTATIVES 
NO SS p IN PRINCiPAL CITIES 
| 


Distributed Nationally by Crane Co. 


Burklyn Locking Type Hinge installed on 
ammunition box on B-25 Mitcbell Bomber. 


AIRCRAFT 


Ammunition chutes— 
Hatch covers—Internal 
inspection plates—Emer- 
gency bulkheads—Electri- 
cal fixture doors—Map 
and chart tables. 


AIRLINES 


Seats in cargo planes— 
Hinged schedule boards— 
Access doors—Assignment 
boards—Cargo webbing 
partitions. 


MAINTENANCE 


Removable shelving— 
Work bench attachments 
Test stand covers—Stock 
bin fixtures — Emergency 
repairs —Safety devices— 
Machine guard accessories 


MACHINERY 


Hoods and inspection 
panels-Housings or 
shelves on electrical 
equipment —Protective 
shields, etc. 


Write or Wire for Bulletin 


inges give 


posi- 
nd inst ont 
«ostenings ' 
— 


CHIKSAN COMPANY 


Bata CALIFORNIA 


ea / BALL BEARING 
SWIVEL JOINTS 
— S FOR ALL PURPOSES 
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Faster, better, 
plastic molding with 
CHROMALOX 


electric heat 











Arrows indicate CHROMALOX 
Strip Heaters clamped against 
top and bottom of molds. . 
always ready to give accurate 
uniform heat when needed: 





This 100-ton molding press in a tool manufacturing 
plant illustrates the practical application of 
CHROMALOX Electric Heaters for the heating of 
plastic molds. 

The CHROMALOX Electric Strip Heaters used on 
this job were easy and economical to install. Heat 
is obtainable at short notice and thermostatically 
controlled to any temperature. There is practically no 
maintenance problem. 


Says Factory Manager of Company "X" 
. . using this 100-ton press: 


**... due to economy of operation, very 


accurate control of temperature, abso- 


lute cleanliness and freedom from 
humidity we would not consider chang- 
ing to any other heating method.” 


CARTRIDGE HEATERS 


CHROMALOX — 
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When in operation on an 8-hour day, the molds on 
this press cost only 8.5¢ per hour to heat electrically 
with CHROMALOX Strip Heaters. 

Electric heat is "S to all types of molding 


presses—injection and extrusion . . . and no doubt 
you have other heating problems too for which 
CHROMALOX offers the ideal solution. Consult your 
CHROMALOX Application Engineer. He'll gladly 
tell you how you can benefit by using electric heat. 


Send for this booklet 


It illustrates many practical examples of the 
applications of electric heat to industrial use and 
gives the address of your nearest CHROMALOX 
Application Engineer. 


7535 Thomas Bivd. Pittsburgh 8, Pa. 








= . è In 
COWCEE © Heating at its Best! 
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er. Formed in o 
ne st 
M" aluminum 2 
E —— they are strong 
more 
wor — accuratel 


y using Bub" 

oof copper tubing with 

pper Fittings and 

DUDEN catalog 

* — the infinite 
simplify your weil €———— 


ELKHART INDIANA 


VALVE 
S AND FITTINGS SINCE 1904 


t| 
FI 


Millions upon millions 


die-cut rubber gaskets 
a wide variety of sizes and shapes 


covering all types of equipment in 
practically every branch of in- 
dustry. Johnson 

ed an env! 
tation because they re 
to form in shape and size 
and adhere strictly to the re- 
d specifications 


Perhaps your present source 
o( supply !5 unsatisfactory: 
if so, we would be more 
than glad to submit quo: 
tations OF if e in the 
market for 4 
our engineers wi 
your problem, and design 
one to meet your par- 


ar requirements. Re- 
ze, shape. OF 


able repu- 


have gain 
in true 


quire 


ticul 
gardless of si 
quantity, Johnson Rub- 
ber Company has the 


engineering brains, the 
and the 


quantity 
on schedule. 


Write today 

you'll find were 
easy to do busi- 
ness with. and 


anxious to serve. 


—— — d 
rd sae 


UNS sil 


-— 


dL. lg 


Ai s4 


| l I 4 , . » , . 
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GEWERS OF Ae 


Among the new ideas in design which 
in the crucible of mechanized War, have 
achieved records exceeding even the hopes 


of their most enthusiastic supporters is 
Cone-Drive gearing. 


It has taken a war to prove that Cone- 
Drive’s pre-war promises could be fulfilled 


and repeated time after time in unequalled 
records of increased load carrying ability, 


"ICONE-DRIVE DIVISIO 


Pro; 
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longer life, decreased wear, 
weight and space, etc., as 


Ask for Booklet 745 


Also available: Manuals 


CW-41B (For executives) 
CW-41A (For design engineers) 


IRE M 
MICHIGAN TOOL COMPANY Wi 
7171 E. McNichols Road, Detroit 12, U. S. A. 





It doesn't matter to 
C.[4.H. Stainless Steel Bellows! 


You can't choose the temperatures of each bellows 
application, but you ca» use a product engineered to 
at both ends of the 
thermometer! We mean C.M.H. Bellows, made of 18-8 


perform with equal efficiency . . . 


Austenitic Stainless Steel, with a working range of sub- 
zero to a scaling point of 1800° F.—wide enough to 
meet practically any heat or cold requirement. 

Notice below the other advantages stainless steel 
and C.M.H. design bring you. Check and compare... 
and we think you'll want the full story of C.M.H. 
Stainless Steel Bellows! 


Ask for Chicago Metal Hose Form SS B 2 on which to 
submit your bellows requirements. It will save you time 


The Seal of Merit 
Symbolizes the Solution 


. assure more accurate transmittal of essential data. 


* Corrosion resistant 
qualities of stainless steel 
enable wider application 
of C.M.H. BELLOWS. 

* Multiple ply construc- 
tion gives even greater 
strength factors when 
needed. 

* Ferrous fittings, attach- 
ed by Circular Seam Weld- 
ing, assure permanent, 
leakproof joints. 

* Uni-metal assemblies 
avoid the costly troubles 


> 


P^ Flexible Metal Hose for Every Industrial Use 


f» £808 


encountered where bi- 
metal types or solder 
joints are used. 


* Long lengths are stand- 
ard production permitting 
economical use of C.M.H. 
Stainless Steel BELLOWS 
for many unusual types 
of applications. 

* Better delivery sched- 
ules are possible because 
C.M.H. BELLOWS are 
standard production 
products. 


x 


to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non-abrasive and long-lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He'll gladly 
co-operate with you in working out the 
answer to your selling needs. 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS 


aa 
CHICAGO METAL HOSE Corporation 


wu» BE BN MAYWOOD, ILLINOIS 
"-—lants: May wood and Elgin, Ifl. 
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Let EX-CELL-0’s Complete Parts Manufacturing 


Facilities Help Keep Your Assembly Lines Rolling 


One proved American way to more jobs is efficient production and the increased 


product demand that comes through lower costs . . . this is why definite planning 
today to manufacture most efficiently, economically and quickly is a direct 
step toward sustained business prosperity and a high level of employment. 
Ex-Cell-O can help you if your plans call for accurately-made metal parts and 
sub-assemblies on a production basis. Write to Ex-Cell-O, Detroit 6, today. 


Dont 


gamble with your 
future product... 


plan to use 


PARTS 


One of the numerous inspection departments in 
Ex-Cell-O Miscellaneous Production Parts Division 


|.EX-CELL-0 CORPORATION 


DETROIT 6, MICHIGAN 


^h . a 
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EX-CELL-O’s 


PRODUCTION ENGINEERING 


The Ex-Cell-O organization, with skill, 

facilities and modern methods thot 

have mode a wartime record, can 

make an important contribution in the 

planning of quantity production of 

quality parts and unit assemblies for 
your postwar product. 


HEAT TREAT 


Induction Heating 


Laboratory for Heat Treat Control 
Including Micro Examination ond 
Photograph y 


Atmosphere Control Continuous Hard- 
ening Furnaces 


Atmosphere Control Box Hardening 
Furnaces 


Various Types of Air-Draw Batch 
Type Furnaces 


Gas Carburize Furnaces 
Box Carburize Furnaces 
Pack Anneal Furnaces 
Nitriding Furnaces 


Cyanide, Lead, and Neutral Salt Pot 
Furnaces 


High Speed Steel Atmosphere Contro: 


Vertical and Horizontal Hardening 
Furnaces 


Continuous Air-Draw Furnaces 
Sub-Zero Heat Treating Equipment 


PRODUCTION MACHINES 
Multiple Verticol Turret Lathes 
Multiple Spindle Avitemetic Screw 

Machines 


Single Spindle Avtemetic Scre 
Machines ” 


Hand Screw Machines 

Centeriess Grinders 

Single and Multiple Spindle Dvilling 
Equipment 


Plain O.D. Grinders 

Plain 1.D. Grinders 

Milling Machines 
Broaching Mochines 
Precision Thread Grinders 
Precision Boring Mechines 
Lapping Machines 
Special High Preduction Equip- 
ment 


UNIT ASSEMBLIES 


For many yeors Ex-Cell-O hes 

supplied large and smell manv- 

facturers with parts and hes aiso 

supplied many parts in uni! assem- 

blies after machining, heot ireet- 
ing and grinding. 


INSPECTION 


Ex-Cell-O has always maintained 
that quality in o produc! is not the 
result of accident; that quality is built 
into a product by rigid adherence to 
accepted quality standards . . . stand- 
ards that ore upheld at Ex-Cell-O by 
efficient inspection at every step of 
the machining process. 





BETTER USE 
OF 
AIR POWER 


In designing pneumatic equipment or 
attachments, keep in mind that air 
operated equipment often performs 
better at pressures considerably less 
than full line pressure. Also, different 
operations on the same air operated 
machine may require adjustments of 
working pressure for best performance. 
Hannifin Pressure Regulating Valves 
provide the accurate, dependable con- 
trol needed for safe, easy handling. 
Hannifin piston-type design gives sen- 
sitive, accurate control of air pressures, 
adjustable over the entire working 
range from 150 lbs. down, to provide 
any reduced pressure desired. Piston 
type design, with long valve stem travel, 
gives large volumetric capacity, meet- 
ing varying operating needs with least 
restriction to flow. Simple, dependable 
construction throughout means long 
life without maintenance. 

Built in three standard sizes, Y$, V3 
and 34 inch, for use on initial air pres- 
sures up to 150 lbs. Write for Bulletin 56. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Ave., Chicago 24, Illinois 


HANNIFIN 


PRESSURE REGULATING VALVES 


LINZA Correct Design 


... Maximum Efficiency 


Typical Hydraulic Actuating Cylinder 
Showing Applications of... 
LINEAR Packings and Seals 


In the design and 
testing stage, on 
drawing boards 
and in laborator- 
ies, new hydrauli- 
cally actuated 
mechanisms are 
being readied for 
a wide range of 


CROSS SECTION OF "PAR" PACKING applications. 


Busy war plants have stepped up production by means 
of hydraulic cylinder controls on machine tools and press- 
ing equipment; and on shipboard, hydraulic cylinders 
operate steering, clutch and throttle controls smoothly and 
effortlessly. Slow, clumsy manual controls on farm ma- 
chinery, earth-moving equipment and road machines, 
have been replaced by the efficient, dependable actua- 
tion of hydraulic cylinders. 


Top performance of hydraulically operated cylinders is 
impossible without a fluid-tight seal from zero to peak 
pressure. Linear packings effectively seal in the hydraulic 
fluid from source to point of application because they are 
designed correctly for maximum efficiency; their compo- 
sition renders maximum resistance to fluids and pressures 
encountered; they are precision formed for trouble-free 
operation and ease of installation. 


Linear designs and moulds all types of synthetic hy- 
draulic seals and packings . . . for the smallest applica- 
tions . . . and for the terrific pressures of giant hydraulic 
presses. Qualified and equipped to test the physica! 
properties and performance of the finished product, 
completely and accurately, Linear's facilities are at your 
disposal. 


The consultation of Linear engineers is available 
ask Linear to cooperate with your designers in stepping 
up the efficiency of your hydraulic equipment. Sampie 
rings upon request. 


LINZA 


INCORPORATED 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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MODEL 1H—622-—D 


Conforms to spec. AN-P-14 and drawing AN 6201-1. 
DISPLACEMENT . 1.5 cubic inches maximum per complete cycle. 


CAPACITY . . . . 0.19 g.p.m. at 30 cycles per min. at 1500 p.s.i. 


OPERATING 
PRESSURE. . . 1500 p.s.i. with a handle torque of 1100 in. Ibs. 
HANDLE Usually not supplied with this unit. 


WEIGHT 2.4 pounds without handle. 


MODEL 1H —437 -F 


Hand operated, double acting differential piston. 


DISPLACEMENT . 
CAPACITY ... 


OPERATING 
PRESSURE. . 


HANDLE 


WEIGHT 2.5 pounds with handle. 


@ Featuring new standards of volumetric and 
mechanical efficiency, PESCO Hydraulic Hand 
Pumps will do a better job wherever small 
quantities of fluid are to be pumped at high 
pressure. Unusually compact and lightweight, 
these precision pumps are self-lubricating . . . 
built with spring-laden ball check valves for 
uni-direction fluid flow, and needle bearings to 


minimize operating torque. 
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1.6 cu. inches maximum per each complete cycle. 


. 0.20 g.p.m. at 30 cycles per min. at 1000 p.s.i. 


. 1000 p.s.i. with 50-Ib. force exerted on handle. 


Detachable, 1874 in. long, 50? total movement. 


MODEL 1H —437 —K 


Hand operated, double acting differential piston. 


DISPLACEMENT . 1.6 cu. inches maximum per each complete cycle. 
CAPACITY . 


OPERATING 
PRESSURE. . 


HANDLE 
WEIGHT 


. . . 0.20 g.p.m. at 30 cycles per min. at 1000 p.s.i. 


. 1000 p.s.i. with 50-Ib. force exerted on handle. 


Detachable, 187% in. long, 50° total movement. 


2.76 pounds with handle. 


In addition to these pumps, PESCO design and 
manufacturing skill extends through a complete 
line of air, fuel and hydraulic pumps... precision 


equipment that opens the way for more efficient 


use of Pressurized Power and controlled liquid 


flow. Descriptive literature available. Write, speci- 


fying the equipment in which you are interested. 
PESCO Products Co., (division Borg-Warner) 
11610 Euclid Avenue, Cleveland 6, Ohio. 


Divisioa Borg-Warner 





Jobs don’t come too tough for Allis-Chalmers DEPENDA BLE 


engines. Built to drive hard-working track-type 


tractors, they also power scores of other equip- AS THE NAME THEY BEAR 


ment — crushers, conveyors, shovels, screens, 


hoists, generators, compressors, saw mills, road | AMERICAN 


rollers, pumps, and many more. Operate faith- 
RADIAL 
fully day after day on low-grade fuel, on any 


load — steady or intermittent. Medium speed, E ROLLER BEARINGS d 


high torque, they hang on to overloads. Avail- 
able with various accessories to fit the applica- 
tion. Here IS an engine it will pay you to specify! 


IAT'S SERVICE!" 


Engineered specifically for extra duty applications where the 
load is radial AMERICAN RADIAL ROLLER BEARINGS func- 
tion smoothly and dependably under the most exacting service 
conditions. Specialized construction, flawless materials and pre- 
cision manufacturing, set them apart as the most dependable 
bearings yet designed for radial loads where strains are greater 
. . where toughness, super-strength and smooth, continuous, 
trouble-free performance are absolute requisites. 
AMERICAN RADIAL ROLLER BEARINGS are made in 5 styles, 
4 S.A.E. series and 85 sizes. Special designs to order are also 
available. Write for complete data or send us your require- 


No matter where your machine niia. 
is a nearby Allis-Chalmers dealer ready to ser- 


vice the engine— quickly provide genuine parts, 
skilled mechanics. Allis-Chalmers dealers blanket AMERICAN ROLLER Wi 


the country. BEARING COMPANY 


Pittsburgh Pennsylvania 


ments for analysis and recommendations. 


Pacific Coast Office 


a LLIS:CH [e| LM F RS emm E m —J 
Li 


RACTOR DIVISION—MILWAUKEE 1, U. S. A. 


POWER UNITS — FIVE SIZES 


. MODEL B-15 — 4 Cylinders, 24 Max A 
MODEL W-25 —4 Cylinders, 31.5 Max d 
MODEL U-40—4 Cylinders, 45 Max , P 
MODEL £€-60— 4 Cylinders, 74 Max. * 4 
MODEL 1-90— 6 Cylinders, 110 Max. Y 


-DUTY 


Propuct ENGINEERING Aucust, 1949 P 





cr ENGINEERING 


Aluminum Alloy Body-- ; r---- AN O-Ring Seal 


7 i 
*--Aluminum AN 10056 


Unit Construction Wafer Seo! Fittings 


ELECTROL'S 
CHECK VALVE 


To capitalize on the advantages of hydraulic 
control in your postwar products, investigate 
the ELECTROL check valve. Here's a valve, 
with a minimum of parts, which provides 
long-life positive sealing against return flow, 
requires no servicing, and is low in cost. 

The two-piece valve body, of aluminum 
alloy, has integral AN 10056 fittings. A 
spring-loaded aluminum wafer seal, guided 
in the valve body, seats directly on a stand- 
ard AN o-ring fitted in with a slight initial 
squeeze. Only light spring pressure is re- 
quired for positive seating. Advanced design 
has eliminated poppets, hardened and 
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ground seats, and guide stems—all requiring 
expensive machining and assembly. The re- 
sult is a service-free valve of high sealing 
efficiency, extremely effective at low pres- 
sures, yet equally adaptable to high pres- 
sure hydraulic applications. 

Remember these advantages when you are 
selecting check valves for your postwar fluid 
control system, whether for products in the 
refrigeration, machine tool, metal-forming, 
plastic molding, textile or other fields. And 
remember too that ELECTROL also manufac- 
tures other precision control units: unloader 
valves, relief valves, selector valves, shuttle 
valves, cylinders and accumulators. Let 
ELECTROL engineers help you solve your con- 
trol problems. Write today. 


ELECTROL, INCORPORATED, KINGSTON, N. Y. 


ELECTROL 


HYDRAULIC CONTROL DEVICES 





GASES and liquids, (even 
under pressure) cannot 
pass the locking ring of an 
Ancerjex lock nut. When 
the nut is tightened down, you have a two-way 
seal... the locking ring forced into threads of bolt 
and nut... and the pressure of the flattened lock- 


ing device against the work. 


And as has been thoroughly proven, shock, 
impact and vibration cannot loosen the grip of 
the nut on the bolt. Would you like to test this 


for yourself? Simply tell us what samples you need. 


An-cor-lox Division 


LAMINATED SHIM COMPANY, INCORPORATED 


63 Union Street . 


Glenbrook, Conn, 


IT IS gratifying to obtain 
prompt shipment of materials 


and parts! Even more so, if they 


exactly suit your purpose. This 


double achievement is routine : 


occurrence at plants where Booth 
**prescription"" felts — precision 
die-cut to specifications — are 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 

THE BOOTH FELT COMPANY 


475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, Ill. 


APPLICATION CHART AND SAMPLE 
KIT... Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


T ` 


JO 


PRECISION CUT 
FELT PARTS 
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Orange Roller Bushings in two clutches and main transmission help this Goodman 
Track-Mounted Loader maintain a consistently high loading rate. 





It's no easy matter to make replacements and repairs on underground 
mining equipment, That's why Goodman Mfg. Co. emphasizes trouble- 
freedom in building its mining machinery and selecting parts for it. 
That Orange Roller Bushings meet these strict standards in the transmis- 
sions, planetaries and conveyor shafts is confirmed by Goodman's 
report—“‘trouble-free service over long periods of time.” 


The smooth, quiet, long life operation that characterizes Orange Roller 
Bushings under severe loads and gruelling conditions, is due to their 
closer internal running clearances which keep the rollers in alignment with 
the highly finished raceways. Maintaining dimensional uniformity of rollers 


to extremely close tolerances makes this construction possible. m 


Write for the complete engineering data book showing | ys 
designs, sizes, capacities, installation data, etc. v i 


ORANGE ROLLER BEARING CO., Inc. 551 Main St. Orange, N. J. 








Mail Coupon for Engineering Data m 
Orange Roller Bearing Co., inc., P.E. | 
Orange, N. J. 


Please send me your Roller Bushing Data Book 


Name : nasus deddess due udi Title, 


VENDU eoe sess thé — —— Ó—"!Ó ov 










Orange Roller Bushings prevent wear Twelve Orange Roller Bushings take 

on the drive and driven shafts on the heavy shock loads in the planetories Address .... «55 sae ó osa d donnes dU eg ua si qai dee 
s'ack conveyor of the Goodman Type that control the wire rope drums of this 

724 Track-Mounted Cutting Machine. Goodman Shortwall Machine. | City do ciae sco ARN 
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designed for 


designers 
by, Ar-Power Specialists 


PATENTED 


ees 


& 
> * 

extreme compactness — pius greater This Special 
over-all efficiency are the result of Quincy’s advanced, 
improved design—both inside and out. Compound 

jreater efficie NCY — Quincy Compressors 
size-for-size offer the maximum over-all efficiency— RESISTS Oil 
the most air power production for the lowest power 


consumption. 
” features AND HEAT 


—Cushioned steel valves for quieter operation; constant 
level oiling. Timken bearings, semi-steel pistons and 
Quincy loadless starting which eliminates noisy check 
valves and minimizes motor burn-outs, are valuable 
Quincy features. 


PX Xr = TREINE P EEI E VEEE — 


The special GARLOCK compound from 
1 jizes. ui which the KLozunE sealing ring is molded 
s.n i > os .. uincy a ] i E i bios 
offers the most complete range of sizes in both air and combines the most desirable qualities of 


water cooled compressors up to 80 cu. ft. displacement. leather, felt and cork. It is dense, grain- 


less, non-porous, non-abrasive — effect- 
omplete dependability. ,,, ;, Le - " Ln 
ively resists oils and greases—remains 
years all of Quincy's research, engineering and man- » ET E b 
ufacturing facilities have been devoted exclusively to firm and resilient—is unaffected by tem- 
producing the most efficient and dependable compressor peratures up to 300° F. Complete range 
sible. y 100 i e aqui i P . ° > e . 
possib e Nearly 1¢ leading manufacturers equip their of sizes including Metric O.D. to fit 
own products with Quincy Compressors. i á 
standard bearing bores. Write for 
igineering GSSISTANCE _ Our engi- KLozvRE catalog. 
neering department is available at al! times to help you 
on problems of both mobile and stationary compressed 


air supply. The Garlock Packing Company, Palmyra, New York 
7fe« — COMPRESSOR SELECTOR — ee In Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 


Accurately selects correct size and type compressor in one minute! 
One setting gives free air delivery, rpm, piston displacement and 
bp motor required. FREE on request. 


KLOZURE 
OIL SEAL 
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Gas Furnace Casing Gas Boiler Cabinet Motor Analyzer Cabinet Outdoor Display Case Liquefied Gas Cabinet 


The products shown above are only 
a few in the wide variety of cabi- 
nets, casings and jackets designed 
and built by Berger. 


— 


The attractive, modern design possibilities which 
exist in sheet steel fabrication, are well illustrated 
by this Automatic Typewriter Cabinet—econom- 
ically produced by Berger's up-to-date facilities. 


EET STEEL 


@ Are you encountering problems in the design 
of cabinets, casings or jackets for your postwar 
products? 


| 
I 
K 


. . . The Solution to Many Problems 
of Product Design 


to translate designers' ideas into sound, prac- 
tical, low-cost products. 


And Berger's large, modern manufacturing plants 
contain the latest production facilities for eco- 
nomically producing your sheet steel needs in 


If they involve saving weight, increasing strength, 
enhancing appearance, lowering cost or im- 


proving durability, there is a good chance that 
you will find the solution in sheet steel —tailored 
to meet your exact needs by Berger. 


For more than 50 years, Berger has pioneered 
in the field of sheet steel fabrication. During 
that half century of experience, Berger's en- 
gineers and craftsmen have developed the ability 


the quantities you require. 


NOW is the time todiscuss your peacetime 
products with Berger engineers. Their recom- 
mendations and suggestions are yours for the 
asking. Write directly to: Berger Manufactur- 
ing Division, Republic Steel Corporation, 
Canton 5, Ohio. 


ENGINEERS AND FABRICATORS 
OF SHEET STEEL PRODUCTS 


Steel Shelving * Steel Lockers * Steel Office Equipment © Stee 


Pro 
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* Steel Shop Equipment * Steel Kitchen Cabinets 
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(C : , mi GRINDING WHEELS 
COCO ENEA 
Millions of whirling abrasive wheels, trained in war's tough 
school of precision finishing, each doing a prime job in 


laboratory, tool room, aboard ship, on production line. 
And — they're all set and eager to tackle civilian goods. 


Whether it's removing burrs, smoothing edges, squaring 
surfaces so accurately that the finish can be measured in 
micro inches, or cut-off work — there's a Chicago ready to 
do a top-ranking job for you. 


VITRIFIED GRINDING WHEELS with a 50-year pedi- 
gree. Up to 3" in diameter in various abrasives and bonds 
including the famous FV Bond. 


MOUNTED WHEELS. The largest assortment made with 


a shape and abrasive to take care of every internal and 
external finishing job. 


CUT-OFF WHEELS. All types and sizes. Now offered 
with the sensational new special-formula RT Bond (rubber 
or resinoid). 


SEND FOR TEST WHEEL—tLearn first-hand about Chicago's 
superiority. Tell us what you have to finish, size wheel you'd 
like and we'll mail one promptly. 


Send coupon for illustrated catalog 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. PE, Chicago 7, Ill. 


* Half a century of specialization has established our reputation as 
the Small Wheel People of the Industry. 


Send Catalog. Interested in ( ) Grinding Wheels 


( ) Mounted Wheels ( ) Cut-off Wheels ( ) Send 
Test Wheel. Size 


Name 


Address 





TYPICAL APPLICATION 
OF SPLIT BALLBEARING 


he 
CRANKSHAFTe, 


The Crankshaft is a 

typical example of 

assemblies where anti- SPLIT BALLBEARING 
friction bearings of the solid race-type are restricted, 
in that they can only be applied to the end main 
bearing locations. This alone would contribute 
nothing to the life of the mechanism. But the Split 
Ballbearing, with its divisible races can be easily 
installed in all other locations (i. e. crank pins and 
intermediate main bearings), thus affording maxi- 
mum efficiency of performance; and incidentally 
creating an entirely new field of practical useful- 
ness for solid race-type bearings, as shown. Gear 
clusters, accessory drive shafts, 

etc. can be made integral units 

instead of keyed or coupled 

assemblies. 


Send for catalog A.M.-7-45. 


*DIVISIBLE RACE BEARINGS: 


dams 
SPLIT BALLBEARING CORPORATION 


Qu) LEBANON, NEW HAMPSHIRE. U.S. A. 
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EASY-FLO brazing a part to a round bar, shaft 
or tubing is the fast, low-cost way to make as- 


semblies of the general character shown above. 


As compared to casting or machining from the 


solid, EASY-FLO brazing saves man-hours, machine- 
hours and metal. And it makes possible a combina- 


tion of dissimilar metals. If you have a metal join- 
ing problem of this or any other type send full 
details—we'll be glad to send our recommenda- 


tions. Keep EASY-FLO brazing in mind when you 
design. 


/ 
fi 


Mounting Collars, 
Gears, Sprockets, 
Cams etc., on Shafts 
or Hubs 


As products for domestic use again go into production, EASY-FLO, 
the war tested low-temperature silver brazing alloy, offers you a real 
opportunity to improve, speed up and lower costs on jobs like the 
part shown above —a steel sprocket brazed to a cast iron hub. 
It has won wide favor in making assemblies of this type, for these 
important reasons— 


1 — STRENGTH — Assemblies brazed with EASY-FLO are strong—as strong as 


solid metal. When necessary, joints can be taken apart as readily as they 
are joined. 


2 — FAST PRODUCTION — Any required production can be obtained by— (A) 
Assembling parts for brazing with EASY-FLO preplaced at the joint—(B) 
Using a fast heating method such as a multi-tipped oxyacetylene torch, 
furnace, induction heating unit or gas-air burners—(C) Using a set-up 
that moves assemblies rapidly to or through the heating station 


3 — ECONOMY — Fast production plus the elimination of keys and keyways, 
set screws or threads combine to reduce costs to surprisingly low figures. 
With automatically controlled heating, brazing can be performed by unskilled 
labor. 


FLO BRAZING DETAI BU 


It will pay every designer and production man to have the metal 
joining information in this bulletin — information you can put to 
immediate and profitable use. Write for a copy today. 


HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. + Los Angeles, Cal. * Providence, R. I. * Toronto, Canada 
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THE NEW 


ILE 


PNEUMATI 


JISK BRAKE 


$MOOTH-OPERATING, EASILY 
ADJUSTABLE, TROUBLE-FREE 


FOR uSE WHEREVER QUICK, 
SMOOTH -STOPPING is REQUIRED 


y 


JLE Pneumatic Disk Brake showing 
simplicity of mounting on any 
double shaft extension motor or 
other rotating machinery 


JLE Pneumatic Disk Brake applied 
to main shaft of Automatic Reeling 
Unit 


IMPLY CONSTRUCTED, the new 
JLE Pneumatic Disk Brake 
is about one-half the size of com- 
parable electrically operated 
disk brakes, yet has a braking 
torque four to eight times 
greater. No lubrication is re- 
quired on the JLE Brake, main- 
tenance costs are practically nil, 
and no adjustment is needed 
during the life of the friction 
disk. Easily mounted on a motor 
or rotating shaft extension, the 
JLE Brake can be controlled 
from any electrical or mechan- 
ical stop motion device and re- 
quires only 149 cu. ft. (or less) 
of free air per operation. The 
brake is made in single, double 
and triple disk sizes, with 100, 
200 and 300 Ib. ft. torques 
respectively. JLE Brakes will 
operate at pressures up to 125 
lbs. p. s. i. for use on N. E. M. A. 
Brake Frame Motors and on any 
other rotating machinery. 


JLE PNEUMATIC DISK BRAKE WITH JLE 
ADJUSTABLE TORQUE CONTROL UNIT 


A compact, high-torque, low- 
cost control unit designed to 
permit instantaneous adjust- 
ment of braking torque from 
any remote position without 
change of brake adjustment, 
Send for complete details and 


specifications to 
41 Church St., Pawtucket, R. I. 


JLE Pneumatic Brake and Torque 
control unit 


JAMES L. ENTWISTLE CO. 


PAWTUCKET, RHODE ISLAND 


Worlds leading Man 


Testing Equipment 
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ir Will SELL Better If You Put t On CASTERS 


Somewhere along the line . in the development of 


that new product you're working on . ask yourself, 


Will making it portable make is more saleable?” 


Part of a product's usefulness is its mobility. If your 
product is to be moved around, consider casters for the 
greatest amount of flexibility and ease of handling. Even 
if your first inclination would be to say, “Oh, casters 
ire never used on this type of product," don't dismiss 
the idea right away. Recent improvements in caster 


design have greatly enlarged the range of caster applica- 


ir product is one for which caster mobility would be 
ective selling point, get in touch with Bassick while 


ung it, for a suggestion of how some Bassick devel- 


) * - 
PROD: c ENGINEERING AUGUST, .1945 


opment might be used. (Don't wait until the design 
has been established, for it’s usually easier and less ex 
pensive to build the design around a standard caster at 
the drawing-board stage, rather than have to use a special 


caster or revise the design later on.) 


In building your Postwar 
"W batcbamacallit" 
Let casters make it easy 
To move it and sell it. 
Bassick engineers can tell you what you can expect from 
the world’s most complete line of casters. 
Address THE BASSICK COMPANY, Bridgeport 2, 
Conn. Division of Stewart-Warner Corporation. Canadian 
Division: | Stewart-Warner-Alemite 


Belleville, Ont. 


Corporation, Ltd., 





PRESS and the door pops open! 


— 


Dd 


E 
Improved Streamlining 


include this new flush latch 
in your postwar designs 


The new Hartwell door latch fits flush; eliminates 
projecting knobs; presents a smooth, streamlined 
surface. It is easy to release and provides a positive 
lock. Designed originally for use on combat planes, 
It meets top specifications for durability. 

The latch can be used on metal, plastic or wood, 
and on doors of varying sizes and thicknesses. It is 
suitable for inspection and access doors, cover plates, 


cabinet and locker doors, wherever a flush surface 


is de sired 


PRESS to open! 
Pressure on the trigger releases 


' bolt, and the door pops open 


MADE OF STAINLESS STEEL, the Hartwell 
latch i turdy and corrosion resistant. 
LI win springs, controlling bolt and trig- 


ger action, insure positive locking. The 
latch is splash-proof, and can be used 
thout the new Hartwell flush hinge. It can be 


nted or spotwelded to an installation plate 
“<<< For detailed information regarding uses 


and adaptations, write: Product Development 
Engineer, Hartwell Engineering Company -: 


ENGINEERING COMPANY 
DESIGNERS * MANUFACTURERS * DISTRIBUTORS 
3417 Crenshaw Boulevard, Los Angeles 16, California 


Reports from machine tool operators 
testify to the long life, low maintenance 
cost, and dependable service of Ruth- 
man Gusher Pumps. To speed produc- 


tion, eliminate coolant problems, and 


save money, specify Ruthman Gusher 
Coolant Pumps. 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD 
CINCINNATI 2, OHIO 


MODEL 


The "GUSHER"—4A Modern Pump 11020-A 


For Modern Machine Tools 





MOVING AIR -- 


15 CUBIC FEET A MINUTE 
ONLY 2' 2" OF SPACE NEEDED 


The blower illustrated, No. 1'!2*, is one of many blower models 
manufactured by the L-R Mfg. Div. with C.F.M.'s at 8000 R.P.M. 
ranging from 15 to 270. These blowers will outperform many 
larger and heavier types formerly in use and where size and 
weight are factors, they are the answer to cooling problems pre- 
sented by electronic tubes or circuit components in airborne 
communication units as well as in many industrial applications. 

*WEIGHT: 2 oz; CAPACITY: 15 C. F. M. at 

8000 R. P. M; CONSTRUCTION: Housing of 

high impact phenolic plastic. Wheel is turbo: 


type cadmium-plated steel; SIZE: 25$" long 
x 61/64'" wide x 2)" high. 


L-R MANUFACTURING DIVISION OF 


— CINEUNHS— 


15 NEW LITCHFIELD STREET 
TORRINGTON, CONNECTICUT 
Es e 
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tube coupling with the 


shock absorbing sleeve ( 


THE TUBE FITTING THAT 
WITHSTANDS ... 


e Vibration, shock and tube movement are 
mighty tough on any joint. Yet the Imperial Flex 


Fitting makes a joint that gives excellent service 


under such conditions. Under the most rigorous 
tests it has withstood over 20,000,000 cycles of 
vibration without any sign of failure. 


Extensive service in the field under a wide 


range of conditions has proved the remarkable 
performance of Imperial Flex Fittings. They are 
now serving as standard equipment in such severe 
applications as Diesel engines, trucks, oil filter 
connections, heavy power equipment, and 
machinery. 


3 a — aad 

Imperial Flex Fittings eliminate need for costly 
flexible hose lines in many instances. Can be used 
with all kinds of metal tubing—seamless or 


seamed. Easy and speedy to install. Can be recon- 
nected repeatedly without danger of leakage. 
Headquarters for Tube Fittings 

Flex Fittings are just one of many types of fit- 
tings offered by Imperial. Imperial has one of the 
world's broadest tube fitting lines—containing 
over 1500 sizes, styles and types. To help you pick 
the right fitting for every job, helpful informa- 
tion on the various types of tube fittings, their 
applications and advantages is given in Bulletin 
No. 345—ask for your copy. 


EMBLEM OF QUALITY 


MPERIA 


THE IMPERIAL BRASS MANUFACTURING COMPANY, 
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@ EXCESSIVE VIBRATION 
@ MINOR TUBE MOVEMENT 


€ CONSIDERABLE MECHANICAL SHOCK 
€ HIGH ENGINE SPEEDS 


BECAUSE IT HAS THE VIBRATION AND 
SHOCK ABSORBING FLEX SLEEVE 


This Sleeve is made of special synthetic elastic 
material which its the tube to flex back and 
forth through the le shown and at the same 
time assures a positive pressure-tight seal. On 
sizes 2” O.D. or smaller, used for low pressure 
work, it is not necessary to bell the end of tubina. 


FLEX SLEEVE 


Catalog No. 344 gives complete 
engineering data on Fiex Fit- 
tings including types, sizes, 
dimensions, specifications and 
application information. Write 
for your copy. 


HEADQUARTERS FOR TUBE FITTINGS 


AND TUBE WORKING TOOLS 


SOUTH RACINE AVENUE, 


CHICAGO 7, ILLINOIS 
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SPECIFY 


DARNELL 
CASTERS 


Nearly 4,000 
Different Types 


Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees—Write for 192 page 
Darnell Caster and Wheel. Manual. 


DARNELL CORP. LTD. 60 WALKER ST. NEW YORK 13, N.Y 
LONG BEACH 4, CALIFORNIA 36 N. CLINTON, CHICAGO 6. ILL 


MATERIAL 


g 
$ P 4 Y S 
^ L4 à m 
, 
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^" Y EE — A 
^. i WISCO 


A f HEAVY-DUTY 


Aca o 


HANDLING 


Material handling is a dirty job for both men and ma- 
chines . . . but it isn't too dirty or too tough for Wis- 
consin Heavy-Duty Air-Cooled Engines. This Jeffrey 
Model 209B Portable Scraper Conveyor, powered by 
a Wisconsin 4-cylinder air-cooled engine, is made by 
Jeffrey Mfg. Co., Columbus Ohio. 


If your equipment requires rugged, dependable power within a 
range of 1 to 30 hp., you can't do better than to specify Wisconsin”, 


VISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, WISCONSIN, U. S. A 


IF YOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 
wire; pointed, welded or threaded . . . you 
can get it at 


Std Wed d LN 


OE Rete Ce Clus bind O, 
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VELLUM 


The perfected sheet for pen, pencil, 


tracing and reproduction 


Dietzgen Ageproof Vellum is a pure 
white vellum, made only from 100% 
pure white rag stock and transparent- 

X ized with a synthetic 
BEY plastic resin to stay 
Aa Fo white, stay strong, 
ln ciae tio. stay transparent. It 
Repeated caus: is the perfect vellum 
the drawing surface 


or transparency of 
this sheet 


for drawing, tracing 
and reproduction. 
Its fine tooth surface takes pencil 
of any standard hardness without 
excessive pressure or wear. It 
takes ink easily. It 
produces clear, sharp, 


clean lines. Its com- 
pletely plasticized 
fibers throughout 
the texture of the 


Ta 
ul 


—— 


Quality Unimpaired. 

Draw over era- 
sures, note clean, 
sharp pencil or ink 


lines, without spread- 
ing or feathering 


sheet provide the 
same perfect drawing surface de- 
spite repeated erasures. No feather- 


yo oll ing, spreading of 
nwo WAX lines or blotting. No 
NO GREASE ghosts in reproduc- 
tion. Prints from 
Dietzgen Ageproof 
Vellum originals 
are cleaner, sharper, clearer any 
time... now or many years hence. 

Users say there is nothing to 
compare with this 
amazing advance in 
any way. Make your 
own tests. See how 
perfectly it takes pen- 
cil. Erase again and 
again in the same 
spot. Draw over these erasures in 
pencil or pen. Reproduce the draw- 
ing. Note the clean sharp black lines. 
The more you try it the better you 
will like it. Ask your Dietzgen dealer 
or any Dietzgen office listed below. 


No oil, no wax, no 
grease. Dietzgen Age- 
proof Vellum can’t 
deteriorate, bleed, 
fade or turn rancid 


\ oe 
—— 

A New Scientifie 
Marvel. ... All that 
modern science khows 
about paper was en- 
listed to produce this 
new all-purpose, all- 
climate vellum. 


EUGENE DIETZGEN CO. 


Chicago * New York * San Francisco * New Orleans * Pittsburgh 


Los Angeles * Philadelphia * Washington * Milwaukee 


XX 


Dealers in All Principal Cities 


DIETZGEN 


VELLUM 





AIRCRAFT ENGINES ARE KEPT 
PURRING WITH CLEAN OIL 


To keep fighters and bombers flying 

from far-flung bases the world over, the 
lubricating oil for aircraft engines 

is kept clean by frequent filtering with 
portable units powered by gasoline engines. 
One more of many standard and 

special applications for Briggs $ Stratton 
4-cycle aír-cooled gasoline engines. 


Everywhere they are continuing tto establish 
new performance records — adding to 
their reputation as the world's finest small 
air-cooled engines —and forcasting greater 
utility than ever before on a steadily 
increasing number of gasoline- powered 
appliances and equipment. 


BRIGGS & STRATTON 


Briggs & Stratton leadership in design, engineering z and 
precision manufacture is the result of a quarter- century 
of continuous production of "air-cooled power. Manu- 
facturers and users of all types of equipment requir- 
ing dependal le, compact gasoline power units ; 
will find it —— to call for this experi- y 
ence to help them solve their power problems. 


BRIGGS & STRATTON CORPORATION | 
Milwaukee 1, Wisconsin, U.S. A 


9/7597 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Tubes, Rods, Wire reduced by rotary swaging to 
your specifications by the pioneer rotary swaging 
machine builder. 


Cuts show various tubes reduced, tapered and 
closed on end by swaging. Solid work up to Ye" 
diameter and medium wall tubing up to 214" O.D. 
can be handled. 

You benefit from our nearly seventy years’ rotary 


swaging experience. 


ngton (ompany 


ote hs DEP'Y. 


Jorrington, Bo EAM 
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TWO MAJOR 
WAR 
DEVELOPMENTS 


TIT T for industry 


I. Aeroquip Hose lines* —— 


tachable and reusable fittings 


simplify the supply problem and 
save valuable time, thus helping 


our armed forces on all fronts. 


AD 


J * 
ee | 


Assembly without special tools. 
No tightening or adjustment after 
assembly. Fittings can be re- 
moved from hose and reused 
over 100 times. 


— 


2. Aeroquip Self Sealing Couplings * 


allow disconnection of liquid 
carrying lines without loss of fluid 
and reconnection without inclu- 
sion of air. 


C—— ÁN! 


LEROQUIP CORPORATION 


DUCT ENGINEERING 


AUGUST. 1945 


MACHINE TOOL 
PROBLEM SOLVED 


The problem of positioning hydraulic lines in the 
design of machine tools, and later problems of mainte- 
nance accessibility and replacement, are solved by the 
use of a new type of flexible Hose Line with Detachable 
Fittings on machine tool installations. 


The simplicity of using these flexible lines in place 
of rigid lines not only eliminates many questions of de- 
sign layout previously necessary to accommodate fixed 
lines, but also permits complete assembly of the machine 
itself, followed by the subsequent application of these 
flexible lines, accommodating themselves to any space 
available, over or around various parts. 


The above view illustrates the rear of a special mill- 
ing machine with three hydraulically driven milling 
heads. Aeroquip hose lines are handily adapted to all 
positions and connections where rigid tubing would have 
required more extensively engineered outlet and space 
arrangements. At the same time performance under ex- 
treme vibration has been greatly improved and failures 
or ruptures are practically eliminated. 


Aeroquip hose lines, which are "AN" standard on 
U. S. Army and Navy aircraft, are suitable for all hy- 
draulic actuation, including installations for lubrication, 
pressure switches and power transmission. 


The detachable fitting feature simplifies maintenance, 
permitting quick attachment, and continued re-use of the 
individually interchangeable fitting parts with new hose 
lines “tailored to the job” on the spot by simply cutting 
new Hose to the desired length. 


The adoption of flexible Hose Lines to Machine Tool 
installations is gaining rapid recognition among machine 
tool designers and builders. 









LOW COST 
Rust Prevention! 


USE HARPER NON-FERROUS 








AND STAINLE 


3 










Size No, A180 for A Belts 
Size No. B214 for B Belts 










Here is a new fastener, the Flex V, for the smaller sizes | 
. f V-bel hat i ing to establish the same outstanding 
Rust 1S the Great Destroyer. Every ditm ud a the Mim V-belt fastener has p 
year it causes damage of ‘‘war debt’’ proportions. already established for the larger sizes of V-belts. | 
Fortunately, the cost of preventing rust and n i hg we rod al ye nagging ge ge E 
corrosion through the use of Harper Everlasting the separable hinge joint makes for quick replacement of 
i V-belts without dismantling shafting or machinery. No metal 
Fastenings is low. Of course, the first cost of a | touches the pulley so Flex V fastened belts can be run on a 
bronze bolt or a stainless screw is more than V-flat drive. à; t 
. Folder No. V-12 gives complete details on this. new Flex 
a comparable fastening made of common steel. V fastener with lise prices, special tools and application in- 
Yet the difference in price is small, particularly formation. Your request will bring a copy. 
when considered in relation to the total cost Order from your supply house 
of a — — or Ld | FLEXIBLE STEEL LACING CO. 
assembly. Everlasting fastenings add longer 4602 LEXINGTON ST., CHICAGO 44, ILLINOIS 





service life to your product...and the ability to i n —— 


^e iH iH Also sole manufacturers of Alligator Steel Belt Lacing 
perform under tough conditions. Such qualities a E: Vpoh Fait 






provide a big advantage over competition. for V-belts and Flexco HD Belt Fasteners — Rip 
| i Plates for fastening and repairing conveyor belts. » 
4360 ITEMS IN STOCK iii i i — 4 








Harper is known as ‘Headquarters for Non-Ferrous and — 


Stainless Fastenings” ... carries large and complete 
stocks of 4360 different items and is continually adding 
others ... maintains large stocks of metals in bars, rods, 
wire, sheet and other basic forms from which special 


fastenings can be quickly made. Write for 1945 Catalog. 


THE H. M. HARPER COMPANY 


2610 Fletcher Street . Chicago 18, lllinois 
BRANCH OFFICES: 


New York City . Philadelphia. Los Angeles . Milwaukee . Cincinnati . Houston 



























5 - 10 - 18 - 20 - 35 - 50 - 90 GPM Capacities 
Other Motor Drive Units From ‘2 to 1050 GPM 


VIKING Has the “Know How 
To Build Good ROTARY PUMPS 


The secret of most good rotary pumping jobs is know- 


ing what type, size and style of pump should be used to 


Representatives in Principal Cities 


f 


Sil 


Medal zo 














do a certain specific job . . . then to be able to furnish 





a pump that is built to do the job specified. 






The answer is Viking's wealth of experience in every 
field which calls for rotary pumps. More Vikings have 






been installed than any other rotary pump . . . giving 





this company "know how" leadership in the industry. 











The line of Viking Rotary Pumps far exceeds any other. 
It is the most complete line in the world. Write today 
for Bulletin Series 300, which illustrates 
Viking Pumps widely used in the product 
engineering field. 
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BRASS * BRONZES «+ COPPER 
MONEL . STAINLESS 
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LOCKS FOR INDUSTRY 


Stock Installation? You can measure the 
time it takes in seconds — to find just the 
locking device you want in our indexed 100 


page "Industrial Catalog." Everything 
from book binders' locks to cabinet catches 


... disc tumblers to elbow catches... filing 
cabinet locks to locks for switch boxes, 
suitcases, trunks, etc. 

Brand New Design or Installation? Send 
‘us a blueprint for detailed study. Our sixty- 
three years of working with and for design 
engineers offers much know-how that you 
can cash in on for the asking. 

Too many jobs (or too intricate)? A 


Corbin Lock engineer will be happy to call 
and go over them all with you. His intimate 
knowledge of locking devices plus the ser- 
vice "follow through" he can provide will 


be well worth every minute you can spare. 


CORBIN CABINET LOCK DIVISION 


Safety first. 
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MAIL BOXES © SUITCASE LOCKS * HINGES * DRAWER LOCKS 
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HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 


.andlast...wben Corbinlocked'' 









Yes, you might say 
WE “SPECIALIZE” IN 
SECONDARY OPERATIONS 


Busy fabricators almost always prefer to have screw 
machine products completely finished, ready to use. Be- 
cause of this, our Secondary Operation Department has 








grown remarkably. 






The operators in this department are adept at adding to 
screws, turnings, etc., final milling, drilling and beveling 
operations which can not be done profitably on the ma- 
chine. As this type of work is a “profession” with them, 









they can usually handle a job more economically than Right now, we are heavy with war work, 
the average fabricator can. They also assemble when but contact us. We'll help you if we can: 
desired. 










THE PECK SPRING CO., 33 Summit St., PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUCTS 








NEED p 
SMALL pumps “'S!ON-BUnLT 


INDUSTRIAL PARTS ° — 
* * Specify TUTHILL 


FOR ALL 
TYPES of PRODUCTS 


From minutely accurate 
plastic scale or dial for deli- 
cate instruments to heavy 
metal nameplate for giant 
rugged machines, Bastian 
has been successfully mak- 
ing parts for America's lead- 
ing manufacturers for 
decades. 

























FOR COOLANT SERVICE 
ITS MODEL M 

with built-in 

automatic by-pass 


















We would like the oppor- 
tunity to consult with you 
and help you solve your par- 
ticular parts problem. 





















Chips and grit don’t phase this internal-gear 





For samples of our work, rotary pump. Its built-in automatic by-pass allows 


just fill in coupon below and 
we'll mail you this booklet 
of ours on Industrial Parts 
together with samples of our 
work and an idea of prices. 


y S T I A N i aE 
BROS. CO. aa 











small particles to pass through without serious injury 







to working parts. Precision-built for long, 
dependable service, Model M provides capacities from 
] to 50 g.p.m. Available in stripped form for 

direct incorporation into the design of the machine. 


Write for Model M bulletin. 
















TUTHILL PUMPS ARE 





TUTHILL Pump Company 







COMPANY SERVING 
Serving the trade since 1895 ARMY * NAVY 939 EAST 95th STREET 
- AR CORUS CHICAGO 19 oe oe) 
Rochester, N. Y. MERCHANT MARINE ' 
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The Selsyn Torque Unit was one of the 
toughest jobs ever handed to a manufacturer. Frankly, 
we're proud of the way we tackled the exceedingly diffi- 
ult production and inspection schedule for manufactur- 
ing these complete units in quantity for vital war needs. 
s will be seen from the cutaway view, the unit con- 
lists of 302 separate parts and is composed primarily of 
i complex gear train, including gears of many different 
ypes and sizes, some of which are fast moving, some 
low, many of them subject to constant instant reversal 
55 the controls shift position. 

What the photograph can not show is that the entire 
nit must Operate with NO BACKLASH WHATEVER. Only 
n engineer will realize what that meant in precision 
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production and assembly. Ordinarily obtainable “pre- 
cision” gears were unsuitable. We had to set our own 
special standards, our own finishing and inspection 
methods. Aided by the precision production facilities 
already available in our shop, we were quickly and effi- 
ciently able to develop a production schedule that has 
never faltered on this vital war job. We suggest that 
a careful study of this and other outstanding Atlas 
accomplishments may well point the way to a solution 
of your own toughest problems in . . . PRODUCT DESIGN 
... PRODUCTION ENGINEERING . . .PRECISION MANUFACTURE. 


ATLAS METAL STAMPING COMPANY 


ATLAS TOOL & DESIGNING COMPANY 
PHILADELPHIA 24, PENNSYLVANIA 
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| CHUCKS - CYLINDERS * VALVES - PRESSES » SURE -FLOW - COOLANT PUMPS | 


AN” GALLET 
GKIV 


STEEL 


TO 


Sharp bend installations up to 90° made in limited space are 
handled easier, faster and better with Logan Single Nut Collet 
Grip Fittings. The tapered end of the hex nut has a larger 1.D. 
than the tubing O.D., making it simple to slide the nut on the 
curved tubing when lines are assembled or disassembled. Repeated 
use of the fitting does not injure the threads or the flare. 


The slotted sleeve, fitting the taper of the nut, grips ar d supports 
the tube beyond the flare. The long bearing surface of the sleeve 
supported by the nut receives and stops all vibrations and shock 
from reaching the angle of the flare, thus providing leak-proof 


connections. 


OUTSTANDING FEATURES..... 


Nut-and-sleeve design per- 4 Angle of flare does not re- 
mits bends to 90°. ceive vibration or shock. 

2 Positive collet grip—no cut- 5 Load is placed on the tube, 
ting or digging. not on flare. Connections 

stronger than tube itself. 

8 > seve * » z ag 

3 e — — 6 Recommended for all hy- 
it varying tube outside draulic machinery and ma- 
diameters. chine tool installations. 


TTE [LIT Ue mm 






Daulle Nut STEEL 
TUBE FITTINGS 


This Collet Grip fitting has all the ad 
vantages of external threads. It is easy to 
assemble and disassemble and can be used 
on short tube lengths in close quarters. 
Tubing is not damaged by repeated use 

there is no marring of the tube surface by 
the collet nut when compression nut is 
tightened. Even, positive locking pressure 
holds the tube securely in the long collet 
bearing. Flare seal cannot be broken 
through vibration or shock. No threading, 
welding or soldering is needed to provide 
fittings stronger than the tubing used. 


€ Solve your hydraulic fitting problems by specifying Logan 
“Collet Grip” Single or Double Nut Steel Fittings. Standard sizes 
from 14” to 1” will handle a wide range of tubing with varying 
wall thickness. There is no need to carry excessive stocks. Logan 
engineers will gladly show you the economy of using these fittings. 


For Complete COLLET GRIP Fittings Data... 


Write for Catalog No. 44. 


ing information, diagrams and specifications. 


This booklet contains valuable engineer- 
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* TIME 
WEFFORT 
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1855 South Kilbourn Avenue, Chicago 23, Illinois 


EDI DPP PATO 


and prod 
demand. ——— 


for 
Present 
or 


Post-war 
Plans 






EQUITABLE BEARING eo. M 
ept. 
WALDEN, NEW YORK 








ALIZATION 
meas - ] 


eS T d 
i ilers designe 
1, A choice of o! ictates of 


uced to the d 


2. The larges! selection of 
proved oilers to choose from. 


ea 


The Gits Line of Oilers offer you 
a greater selection of styles and 
capacities than any other source 
Each individual model provides 
design features to satisfy a spe 
cific need. All are fabricated to 
render long dependable service 
Illustrations, diagrams and eng: 
neering data of this complete line 
are given in the 172 pages o 
catalog No. 60— write for you! 
copy. 


ROS. MFG. Co. 
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ITS GLASS. in thick soft bandit. 


o e ad 


30-40-50 degrees and more below 
zero! That’s how cold it is up where 
the B-29’s fly. And our boys who fly 
them must be given every protection 
devise to 


that science can guard 


men against those paralyzing tem- 
peratures, to keep them as warm and 
comfortable as possible on their 
hazardous missions. 

One of the most important means of 
getting such protection is the use of 
Fiberglas* Aircraft Insulation in the 
compartments and cabins. It helps 
keep heat in—cold out. 

Fiberglas insulation, for aircraft of 
all types, is made of fine fibers of 
glass, bonded together into a flexible 
blanket form. It is so light that 20 
square feet, one inch thick, weigh less 
than a pound! And this feature is 
A d through in service because the 
ibe: 


being glass, do not gain weight 
isture absorption, even under 
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conditions of extreme humidity. Fiber- 
glas is noncombustible, too. 
This 


found only in Fiberglas, has given 


combination of properties, 
designers the weightsaving, firesafe 
aircraft, 
where every ounce is of vital im- 


material they needed in 
portance. 

Furthermore, these soft blankets of 
Fiberglas 


acoustical insulation. The nerve-shat- 


provide highly efficient 
tering high-pitched vibration noises 
and the monotonous drumming 
roar from the motors are damp- 
ened and absorbed. 


The Fiberglas fibers them- 


Bo 
m 
— 


Moto of Boeing B-29 
Superfortress courtesy 
Boeing Aircraft Co. 


selves are inorganic, noncombustible, 
chemically stable, resistant to corro- 
sive vapors and most acids, and offer 
no sustenance to vermin. 

Fiberglas in this and other forms is 
being used in the production of count- 
less military and essential civilian 
products. Perhaps your products, or 
those which you are planning, can be 
made better with Fiberglas. Now is the 
time to get complete information. 
Write: Owens-Corning Fiberglas Cor 
poration, 1807 Nicholas Build- 
ing, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 


FIBERGLAS 


+T. M. Reg. U.S. Pat. Off 





UNIVERSAL JOINTS—dquality-built for specific jobs 


"ATLAS" Precision Type— 
where accuracy and strength are needed 


"VULCAN" Rugged Type— 
for hard, oufdoor service 


Dress up your product with ATLAS. Of highest quality throughout, these universal This universal joint is especially adapted to all classes of outdoor 
joints embody great strength and long life, combined with easy application. They are work such as winches, agricultural machinery, road building equip- 
an outstanding means of improving the equipment on which they are used. ment, power ''take off’ on trucks, and similar machines where 

The features of the ATLAS meet the designers most exacting specifications. Bear- heavy duty is involved. 
ings of greatest possible size, located to assure minimum load and wear. Short, 
stubby jaws provide maximum strength. Closely ground, square-siced center block 
supplies a rigid socket wrench drive. Manufactured from heat-treated alloy steels treated and ground to closest limits. Joint ends are drop-forged 
with bearing surfaces held to closest tolerances. These joints cannot fly apart in and designed for greatest strength. Bearing surfaces are located 
service, for minimum loads and wear. A large grease reservoir in center 

Made in standard sizes from 7%” 0.D. to 3-3/16" 0.D. Can be furnished with block supplies adequate positive lubrication. Made in sizes from 
bronze center parts or wholly of bronze. Available fitted to your specifications. 1%” O.D. to 2* O.D. inclusive. 


Joint ends and bearing pins are of alloy steel properiy heat. 


Descriptive circular and price list No. 10 sent upon request. 


The GRAY & PRIOR MACHINE CO. 


610 WINDSOR ST., HARTFORD, CONN., U. S. A. 


West Coast Representative: Link Belt Company, San Francisco; Los Angeles; Oakland; Portland; and Seatile 


r«t HILLIARD T, 


COMING EVENTS CAST THEIR SHADOWS — 


Greater “know-how” in gear cutting methods has resulted in 
finer accuracy and finish without additional cost. As a result, 
gear teeth stand up longer and roll more quietly. These will 
be important factors in the gear design of your future prod- 
ucts, making them more dependable and attractive. 

Our services and experience will help you solve production 
problems on small or medium size spur, helical and rack 
gears, worms, splines, sprockets and ground threads. Write 
for quotation on your specifications. No obligation of course. 


x THE HILLIARD 


101 WEST 4TH ST ELMIRA, N.Y 
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Before anyone says 


os NO” 


Bring your problem to 


DAHLSTROM 


Some of the metal fabrication problems that 





we at Dahlstrom have been able to solve might have 
appeared impossible a few short years ago. But with 
war-accelerated means, methods and machines vast 
progress has been made. So before you even think 
negatively—much less talk it—bring your metal form- 
ing or fabricating problem to us. Then if we say “No”, 


it’s well nigh impossible. 


Dahlstrom Metallic Door Company, Jamestown, N. Y. 





These metal shields are for ship riding 
lights and are fabricated by spot welding, 
tack welding and forming. Press dies 
were used for the curved sections. The 


large shields have three '/s" pressed chan- 





nels on the long sections. Channels con- 






tinue under bottom plates and are formed 


j a à : Material: Steel, shields 13 gauge, bottom plates 4" 
by a right angle bending die. All shields thick. 
dn have gusset plate reinforcements. Bottom Size: Small shields approx. 30 in. overall length, 
* á large shields approx. 524% in. overall length, 
sult, plates have circular cutouts for lights. both 104” high. 


will a i 
adi Furnished unfinished. 


ction 
rack 
Y rite 


urse. 


DAHLSTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets . . Racks 
Mouldings . . Control Desks and Panels .. Radio Chassis . . Stampings 
Enclosures . . Pressed Shapes . . Product Cases . . Special Parts 





n, M ` im - = 
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ALLEN FLAT HEAD CAP SCREWS 


set up flush in holding thin plates 
or superposed parts, without weaken- 
ing the metal with deep countersink. 


Figure 1, above, (right) shows flush surface achieved in tieing 
down metal piece thinner than head height of screw. 

Figure 2, below, shows advantage in fastening relatively thin 
plate to retain flush surface without weakening the metal with 
deep countersink. Note more binding surface under head. 


THE PULLEY OF 
1000 SPEEDS 


€ This exclusive Speed 

Control used on the DoAll 

Contour Sawing Machine is 

now available to other machine 

manufacturers who are looking for the finest Vari- 
ab!e Speed Control... Changes speeds instantly-—no 
adjustments or work stoppages. Free floating pulley 


provides automatic alignment of belts insuring long 
belt life. Three sizes, 614", 414" and 314”... Our 
Engineering Department is availableforconsultation. 


Write for new Speedmaster Circular 


THE DOALL COMPANY 


227 N. LAUREL AVE. DES PLAINES, ILL. 
ER IR ERECENDSUISSO SR ARR a NE 
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Here’s the way to appijeAELEN holding-power to 


comparatively thin plates where a flush top surface must be 
achieved, with no gap between screw head and surrounding 


metal. 


Note that top piece of metal in Figure 1 is thinner than head 
height of the Flat Head Cap Screw. There’s more binding 
surface under the head than is the case with a projecting- 


head screw, and the angle helps lock the screw in place by 
drawing down on a conical surface. 
Figure 2 shows application in a comparatively thicker plate. 


Here the flush surface is retained without weakening the 


metal with a deep countersink. Maximum strength in the 


screw itself is assured by “pressur-forming” of special- 


analysis ALLENOY steel. 


Your local Allen Distributor will supply you with samples to try out 
these signal advantages of our Flat Head Cap Screws 


Ask him or write us. Engineering data on request. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U. $. A. 


ZA A 


INT PRECISION 


This translation of your blueprinted spring into 

precision production requires highly specialized 

engineering talent. Care in source selection pays 
off in less rejections . . . lower 
costs . . . a better product with 
fewer service headaches. That's 
the Bernston. recipe for "spring 
happiness." Send your blueprint 
for quotation. 


J.W. BERNSTON CU. ZZZ 


66 FARMINGTON AVE. PLAINVILLE. CONN, 
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Seasoned Skill--- 














WITH A MODERN APPLICATION 
z 
to JET PROPULSION is one of the new, far heat-resistant products for eliminating hot 
” reaching fields in which Solar research, en- gases and converting waste heat into a source 
ing 

gineering and manufacturing are being ap- of useful energy. 
f s plied. Producing important parts for jet and After victory, these skills which are now 
ing 
ng- gas turbine engines falls naturally into Solar’s being devoted to production for the aviation 
by 

sphere of operations. For during the past fif- industry, will be available to other manufac- 
ate. teen years Solar has been the well recognized turers whose problems deal with fabricating 
the 
the leader in the design and construction of air- heat and corrosion resistant products. 
ial- x : 

plane exhaust systems — in the production of 
uest. 








STAINLESS STEEL PRODUCTS 


SOEAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. DES MOINES 5, VA 
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.we bring 'em 
down to earth! 


Are your mechanical develop- 

ments in the stage where you 

are searching for just the right kind of spring? 

Then call on B-G-R engineers for advice on 

choice of material, type of action, and correct design—for economy in 
manufacture and ease of operation. Be guided by B-G-R—it pays! 


LET US TELL YOU HOW YOU MAY USE OUR “COIL SPRING” 
ORGANIZATION JUST AS IF IT WERE YOURS 


wo You can't beat U. 
iN $. STEEL WIRE 
SPRING deliveries 

if you have high pri- 


ority rating. Nor can 

you beat the quality 

that comes from 

long experience — 

M E T A L P A R T S modern equipment 
fs = F —and capacity to 


4 ^ 
Ae UT. 


EYELE TS f EXTENSION handle urgent re- 


1 | quirements on 

t FERRULES COMPRESSION schedule. Direct your 

A FE RM | IN A 1 S f TORSION next order to U. S. 

UE ' FLATS Steel Wire Spring for 

hid d and depend- 
WATERBURY COMPANIES, INC. WIRE FORMS rca m 


Formerly WATERBURY BUTTON CO., Est, 1812 ability. 
Dept. L, WATERBURY, CONNECTICUT 
STANDARD ROUND EDGE DIE SPRINGS 


* | The U. S. Steel Wire Spring Co. 


7800 Finney Ave. Cleveland, Ohio 
— — — 
| RNB —— — 
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HANDS & 
FINGERS ... our or 


CONTROL and 
GUIDING OF TEXTILES 
in slitting or winding 


CONVEYING paper, con- 
tainers or light metals 


HOLDING cartons, plas- 
tics, foils, papers, metals 
etc. during machineoper- 
ations 


Air chucks and vises, 


LIFTING light materials, 
for assembly operations 


GAUGING by air 
pressure 


FILLING AND PACKING 
TANK EVACUATION 


simulating high-altitude 
conditions, etc. 


NEW JERSEY MACHINE 


15th Street & Willow Ave. . 


MOTOAI 


AucusT. 1945 


HIN Alt 


FOR NEW MACHINES now being designed, OR FOR 
IMPROVING EXISTING MACHINERY . . . look into the 
merits of MOTOAIR. 


SCORES OF NEW USES FOR THE EFFICIENT hands and fingers 
that vacuum provides in tenacious grip, precision conveying and 
holding, lifting, guiding, measuring; have been assigned to the 


dependable 
VACUUM or 
PUMP 


PRESSURE 
These uses include the pack- 
aging field; paper handling; . 
textile "web-guiding''; metal Note Motoair Advantages! 
stampings; gauging of exact No belts, No drives, No gears, No 
tolerances; pump priming; guards. COMPACT! Only 4 mov- 
tank evacuation; accele- ing parts to wear. No Pulsation. 
rated filling; tests for Visible lubrication. No spraying 
high altitude perform- oil! 
ance or conditions, etc. 


Effective with Wall, Ceiling or Normal Mounting! 


Up to 35 cu. ft. per minute of 
Free Air; Vacuum up to 25 
inches of mercury. 


Send for 
Catalog! 


Chicago Office: 
325 W. Huron Street 


Cincinnati Office: 
1701 Carew Tower 


CORPORATION 
HOBOKEN, N. J. 





A scientific riveting job 
with MILFORD semi- 


tubular rivets. 


What sometimes 


DO SOLID RIVETS pp 
DISTORT YOUR WORK? 


he 
When good money is put into making J 


good parts, better results may often be 
obtained by using MILFORD semi- 


tubul ivets—-with resultant cutting 
also of production costs. RIVET & MACHINE CO. 


"-—— ——— EASTERN DIVISION — CENTRAL DIVISION 


catalog. MILFORD, CONN. x ELYRIA.OHIO. 


Here Shown Disassembled 


STROM BALLS 
E 27A T 


Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehicles, 
from Jeeps to 14-ton Armored Cars, the efficient fighting 
equipment that they are. This is only one spot in our great 
war production effort where the high degree of perfection 
of Strom Balls serves industry, enabling it to provide the 
finest bearing equipment towards its great contribution to 
total victory. Strom Steel Ball Company, 1850 South 541h 
Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


WN & SHARPE 
strom BALLS © Serve Industry PU M PS 
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CARBON SPECIALTIES 


OF FAR-REACHING POST-WAR IMPORTANCE 


$ 


CARBON and 
GRAPHITE DISCS 


for continuously adjustable carbon 
rheostats 


Under impetus of war requirements demanding resist- 
ance control adjustments far more critical, smoother 
and dependable than is possible with conventional 
variable resistance units, Stackpole has developed the 
Continuously Adjustable Carbon Rheostat to a high 
degree of efficiency. Simply by changing the pressure 
applied to the carbon disc pile, every possible resist- 
ance value within its range is available without opening 
the electrical circuit to which it is connected. 


WRITE FOR CATALOG 
@Stackpole also makes 


carbon discs for electric 
a brakes for trucks, speed 
governors and other 


applications 
Stackpole engineering has made far-reaching 
advances in non-compressible, accurately fitted, 
low-friction seals molded from carbon, graphite and 
metal compositions, for use between stationary and rotary 
parts. Although present production is 100% for war equip- 
ment demands, Stackpole engineers welcome the oppor- 
tunity to make recommendations for your postwar needs. 


HIGH ALTITUDE 
BRUSH PRINCIPLES 


for ground level applications 


Extensive research is proving that many of 
the principles behind the famous Stackpole high 
altitude brush may be adapted to unusual ground 
level applications with outstanding success. 
Inquiries are welcome from original equipment 
brush users having difficult conditions to meet. 

LOOK FOR THE 

STACKPOLE STACKPOLE CARBON COMPANY 
MINUTE MAN ST. MARYS, PA. 

your guarantee 

of the highest in 


molded materials 
quality. 


Jo ` - 
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AS LOW AS 
100°F BELOW ZERO 


WESTON 


ALL-METAL THERMOMETERS PROVIDE 
RUGGEDNESS AND READABILITY, T00! 









Reliable sub-zero temperature indications, so critical 
for deep freezing units, high altitude flying and a host 
of industrial applications, are possible down as low as 
minus 100°F, with WESTON All-Metal Industrial Ther- 
mometers ...and readings over the entire scale range 
will be accurate within 1%, for long periods of time. 

This wide-range stability stems from WESTONS All- 
Metal construction, which eliminates the need for 
liquids, gases, or involved mechanisms. It also pro- 
vides unusual resistance to vibration, shock and me- 


chanical abuse . . . as proved by many thousands of 


WESTON thermometers in service throughout the 
years. Literature gladly furnished on request. Weston 
Electrical Instrument Corporation, 684 Frelinghuysen 
Avenue, Newark 5, New Jersey 


Weston vieswoweras 

















HINGED 


UNIVERSAL 
LINK JOINT 


TYPE H... 
Simplifies REMOTE CONTROLS 


The type "H" hinged Universal Link Joint with solid shaft- 
ing has three distinct advantages for remote controls. 
(1) Simplicity of installation (the Univer- 
sal Link Joint hinges from O to 90). (2) A 
minimum of backlash. (3) Output shaft 
turns in exact angular rotation with the 
























input shaft. 





This method is recommended for use in 
air-conditioning equipment, aviation, rail- 
road equipment, petroleum and chemical 
industries, electronics, machine tools and 






A.i: 


[3i 
MLLIT 


other machinery. Write for Bulletin 45B — 


for complete data and specifications. ER 


PIEZO MANUFACTURING 






CORPORATION 


110 E.42nd STREET, NEW YORK 17. N Y 





CLUTCH Bottlenecks Broken 
















If CLUTCH size, weight, power, control, service or price is the 
bottleneck in your plans, our engineers can help you "break" it. 
Their more than a quarter century of CLUTCH engineering 
experience, specialized laboratory facilities, extensive production 
equipment, and skilled manpower are yours to command. 







SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
Contains diagrams of unique applications. Furnishes capacity tables, dimension: and 

complete specifications. Every production engineer will find 


Rx help in this handy bulletin, when planning postwar products. 
í ROCKFORD CLUTCH [2:595 2222.24] DIVISION socra 


209 Catherine Street, Rockford, Illinois, U. S. A. 
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Preparing for 
Peacetime Production? 


bl SURE 
OF FLEXIBLE LINES 


In your plans for coming civilian production. 
make certain of long, trouble-free service on 
all flexible lines. Make certain with Titeflex— 
the all-metal ‘flexible hose with outstanding 
records of long life in the conveyance of cool- 
ants, air, steam, water, other liquids or gases. 


Titeflex is your assurance of long, uninter- 
rupted service under conditions of severe 
vibration, high temperatures, corrosion, un- 
usual pressures, extraordinary abrasion. 


Titeflex is tougher, stronger, because it has 
four thicknesses of metal at the point of great- 
est wear. And it inherently resists high pres- 
sure or elongation because its metal braiding 
is woven on as it is being manufactured. 

All types and sizes of Titeflex all-metal, flex- 
ible tubing are available to meet every indus- 
trial requirement. 


TiTEFLEX, INC. 


518 Frelinghuysen Avenue 


Newark 5, N. J. 


Tite 


REC. U. $. PAT. OFF. 


WHEN YOU TOOL-UP FOR RECONVERSION, these Titeflex representatives and distributors 
will gladly survey all flexible lines and make recommendations, without obligation. 


REPRESENTATIVES 


J. M. Borland, Titeflex, Inc 
Room 310, Hippodrome Bidg 
Cleveland 14, Ohio 


A. W. Barber 

Delavan Engineering Co 
414 Twelfth Street 

Jes Moines 9, lowa 


Roy M. Fletcher 
863 Carnavon Way 
os Angeles 27, Cal. 


tis Foster 
1004 N. 5th Ave. 
rmingham 6, Ala. 


V. Gooding 


hamber of Commerce Bldg. 


enver 2, Col. 
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E. Hardcastle, Wembly Chambers D. A. Noble 


Hunter and Phillip Streets 
Sydney, Australia 
Neil W. Jones 

Jones Automotive Co. 
303 No. Green St. 
Greensboro, N. C. 
Wade L. Jones 
Holly Hill, Fla. 

R. W. Lewis 

Crystal Lake, IIl. 
Olin S. Livingston 
1640 Fairmount Ave. 
Philadelphia 30, Pa. 


S. S. McCutchen, Titeflex, Inc 
Room 202, Engineering Bidg. 
Chicago ó, III. 
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5.211 General Motors Bldg. 
Detroit 2, Mich. 


F. L. O'Connor, Titeflex, Inc. 


40 Federal St. 
Boston 10, Mass. 


L. P. Ohliger 

East Canal Rd. 

Brockport, N. Y. 

Arthur O. Secord 

525 Federal Bldg. 

Toronto 2, Ontario, Canada 


G. O. Simpson 
Mission, Kan. 
Robert Smith 


P. O. Box 2064 
Dallas 1, Texas 


Tracey & Co. 

9th, 10th and Glison St. 
Portiand, Oregon 

L. C. Biglow & Co. 

250 West 54th Street 
New York 19, N. Y. 
Sunset Electric Co. 


P. O. Box 3148 
Seattle, Washington 


F. J. Fowler, Fowler Electric Co. 
2901-3 Nicollet Avenue 
Minneapolis, Minn. 

A. E. Borden Co. 

145 High Street 

Boston, Mass. 

W. J. Connell Co. 


121 Brookline Avenue 
Boston, Mass. 


O. M. Thornton, Titeflex, Inc 
1020 Lafayette Bldg. 
Philadelphia 6, Pa. 

J. H. Young 

1309 Grant Street,Denver 3, Col. 


DISTRIBUTORS 


J. F. Dixon & Co. 

1835 South Hope Street 
Los Angeles, Cal. 
Brunton's Automotive Svce. 
1460 Pine Street 

San Francisco, Cal. 


Automotive Engineering Co. 
4549 Olive Street St. Louis, Mo. 
Beach Wittman Co. 


1820 McGee Street 
Kansas City, Mo. 





AUTOMATIC TAKE-UP FOR 
WEAR ... Centri ugat 
force holds Gast cea 

osition Vanes again . 
cylinder walls; n 
springs. 


FORCED AIR COOLING 
with cooling fans 
for one or both 
endsofshaft. Gives 
lower operating 
temperatures and 
longer life. 


— c L 
SHAFT SEA 
AUTOMATIC P, cc pack 


° > sno ^ 
|iminate? | leakage 
; prev entso! 
ing, 


some 
| ends croublesc 
ant 


dyusements- 


v4 | 


“Look into” Gast Rotaries ... Examine the 


advantages they offer. You'll be convinced that 
Gast Rotary Air (or Vacuum) Pumps and Com- 
pressors give unequalled efficiency and trouble-free 
performance. It will pay you to investigate the Gast 
Rotary Design for any application where vacuum 
or compressed air is used, or could be used. 

Write today for your Free Copy of the Gast Catalog 


GAST MFG. CORP., 107 HINKLEY STREET 
BENTON HARBOR MICHIGAN 


Specializing in those 


metal parts fabrications 


and assemblies 


Complex fabrications, involving 7 


unusual structural and mechanical 
features, can be produced by 
OLYMPIC with accuracy and pre- 
cision. Complete design collabo- 
ration from blueprint to produc- 


tion, will result in greater product 5 


efficiency. 
Whether your future product in- 


volves production tooling, form- 
ing, drawing, stamping, welding, 
brazing or soldering, OLYMPIC 
will satisfactorily meet your re- 
quirements. Remember the name 


—OLYMPIC, 


CRAFTSMANSHIP 


"*Unvsuol assembly 
requirements hove 
been met —simply 
and satisfactorily 
/ — through re- 
sourceful fabrica- 
tion techniques,” 


IN METAL PARTS 


AT C 


TOOL & MFG. COMPANY, INC. 


39 CHAMBERS ST NEW 


YORK 7, N. Y 





SECONDARY OPERATION 
THREADING on AUTOMATIC 


SCREW MACHINE PARTS 


THIS THREAD 


"VP 


THREAD ROLLING DIES 


SPEED UP 
your 


AUTOMATICS 


Thread: 
$$'-24 NS-2 
Material: 
Leaded High 
Brass 
Hardness: 
Rockwell B 60 
Rate: 18/min, 
Remarks: Lower 
end threaded on 
Reed Cylindri 
cal-Die Thread 
Roller (upper 
end cut on 
screw machine) 
7/16" hole 
through center 
supported by 
arbor during 
rolling. 


{If the threading operation is ssswing uown your automati 


screw machines, the logical answer is SECONDARY OPERA 
ION THREAD ROLLING. Send for free copy of the “RTD 
hread Rolling Hand Book” on your company letterhead. 


ROLLED THREAD DIE COMPANY ; 
Thread Rolling Dies and Machines f 


237 CHANDLER ST. WORCESTER 2, MASS. 
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Bardons and Oliver build performance into their 
cutting-off machine with Whitney Silent Chains. 


- 





American machine shops à — 
have accomplished a mir- = oS 








acle of production in turn- V 
ing out the tools of war. Be 


Cane and 
itney Silent Chain Drive. 





Y NX X X 0 0X 0X 0X KH KH KH KH KH X Y 


— 


x 


Mas ae 


ii 


9 a auci - 
serve the metal working een 
and every other war 
industry. 






T E. 
New Britain Gridley six-spindle automatic chucking 


LO machine with Whitney Silent Chain and automatic 
|) hydraulic tensioner. 






The Whitney Chain & Mfg. Co., Hartford 2, Conn. 
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For COMPLETE ASSEMBLIES. . 


or SUBASSEMBLIES 


of Screw Machine 





FUZE HEAD ASSEMBLY 


O acia 
p.— 


"HI FEDERAL SCREW! 
tH 


CHROME ALLOY CARBON STEEL 
STAINLESS STEEL I eA GLASS 
BRONZE — PLASTICS 
K-MONEL B DRILLED 


ALUMINUM BALLS 


Precision balls made 
for your job. In many materi- 


als. Send your specifications to 


our Engineering Department. 


Their recommendations will be 
forwarded to you promptly. 


THE HARTFORD STEEL BALL CQ. 


HARTFORD, CONN. 


NEW YORK OFFICE EXPORT OFFICE: NEW YORK CHICAGO OFFICE 
MURRAY HILL 6-1923 PHONE: PENNSYLVANIA 6-2078 HAYMARKET 8671 


| 


Feperat Screw Works has turned out millions of | 


these complicated shell fuzes. The exploded 
views above show the parts needed for just two 
of the intricate subassemblies. Except for springs 
and stampings, all parts for the entire fuze are 
high-precision products of our screw machine 
and second-operation departments, and all 
assembly work is done at Federal Screw. 


For you, we're prepared to make screw ma- 
chine products of all types—to produce parts by 
cold forging and thread rolling—and to assemble 
these parts into COMPLETE UNITS, ready for in- 
stallation. Send us the details of the products you 
need; we'll be glad to quote prices and deliveries. 


Free illustrated book, "Focus on Federal Screw," 

shows at a glance our manufacturing facilities 

and many typical products. Write for a copy— 
on company letterhead, please. 


DETROIT AND CHELSEA, MICHIGAN 
.. MAIN OFFICES: 3401 Martin Ave., Detroit 10, on. 





HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps 
long accepted by the automotive and avie- 
tion industries, is now being proven by octvol 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made ® 
many different sizes and types for all appli 
cations. Write for new descriptive cotolog. 
Wittek Monufacturing Co., 4305-15 Wet 
24th Place, Chicago 23, Illinois 
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Check into Explosive Rivets 
... they simplify riveting 






Easy to use...only 2 steps AIRCRAFT BUILDERS USE MILLIONS... 


Y pw 


EXPLOSIVE 
RIVETS 





Above is shown an important aircraft application. 
7 Insert Explosive Rivet in 2 Apply tip of Du Pont Rivet- Leading manufacturers of airplanes are using Du Pont 

@ drilled hole. — —ce— Explosive Rivets in scores of places to speed up the job 
and cut production costs. In other industries, too, Ex- 
plosive Rivets have many applications in hard-to-reach 
spots. They solve a lot of tough riveting problems. 






















In 14 to 2“ seconds Rivet is set and a strong, tight joint formed. 
No further steps are necessary. Head of the Rivet is finished 
when set. It’s a one-man job from start to finish. 





Send for latest manual... 






Write for “High Speed Blind Riveting 


n Y= 
whet thes? RI with Du Pont Explosive Rivets”—a 


working manual chock-full of helpful 








data, instructions and technical infor- 

use à i mation. Illustrations show typical ap- 
Have you a job of rivet- plications . . . suggest new ways in 

ing inan awkward spot? which these Rivets can serve design- 


ers, engineers and production men, 


If you manufacture passenger cars and trucks, Mall convesiont coupanauw. 


radios or refrigerator cabinets, heating or venti- 


lating equipment, household appliances or other 
riveted products ... check into the advantages [ot —___ QU POND 
of Du Pont Explosive Rivets. They answer many | — 
tough riveting problems . . . permit simplified | £. 1. du Pont de Nemours & Co. (Inc.) 
designs . . . save time and reduce costs. Explosives Department 

| Wilmington, Delaware 

| Kindly forward a copy of “High Speed Blind Riveting 
with Du Pont Explosive Rivets.” 


— 
| 
| 

> D U PO E T Name mcd (fs | 

— — — 
| 

| 

| 

4 








Street — — 


EXPLOSIVE RIVETS E 


The only one-piece blind fastener 


— — — — — — — — — — — — — — — — — — — — — CO 
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FABRICATORS OF PLATE AND 
SHEET STEEL 


Many manufacturers solve their Engineer. 
ing and Purchasing problem:—the Little. 
ford way—by turning to our experience for 
certain fabricated parts or special products 

For 62 years they have been forming 
bending, and welding all types of plate and 
sheet steel, making products for all indus 
tries. If you have a problem that require 
fabricated parts, send blueprints or specifi- 
cations to Littleford. 


O- a ama iti 
DO YOU WEED 


OF UNIFORMITY à 
& CLOSE TOLERANCES? LITTLEFORD BROS., INC. 


506 E. Pearl St., Cincinnati, 2, Ohio 


At the Reliable plant, our method of 
scientific quality control is based upon 
mathematically determined uniform fre- 
quencies of dimensional deviations. If this 

sounds complex, well, perhaps it is—but it's the system 
that safeguards Reliable Springs, so that fidelity to specifi- 
cations, within given tolerances, actually approaches the 
absolute. Load factors, dimensions, squareness of ends, 
and other characteristics are rigidly controlled by statistical 
sampling. This painstaking inspection and testing process 
reduces to a safe formula the hazards to which all spring 
production is naturally subject. The final result is uniform, 


dependable spring performance. 


Reliable makes all types of springs of round or square 


wire, or strip, as well as wire forms and light stampings. IMO pump circulating’ govèrnor. oil and 


Reliable service to manufacturers is kept at a high level lubricating oil for large turbine. 


cessi j ization of j i 
by an easily accessible and elastic organization — The IMO PUMP requires less space than most other pumps 


neers and spring makers, always alert to your individual because of the high capacity attainable by its efficient, com- 
demands. pact design and high speed operation. If desired, it can be 


Reliable Spring Catalog 44 sent on request. directly connected to, and mounted upon, turbines, motors 


The Reliable Spring & Wire Forms Co. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


engines, or other equipment. In special designs, dimensions 
and proportions can be varied to meet space limitations. 
For further information 
YOU CAN RELY. ON LITT write for catalog 1-128-G 
e B 
eliable prings « PUMP DIVISION OF THE 
—— som | my DE LAVAL STEAM TURBINE ^J 


TRENTON 2, NEW JERSEY 
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S C C] | T = AGAINST CLIMATE AND PIRATES 


One of the world's master artisans of all time protects his food 


supply with ingenious walls of wax. He sea/s out trouble. 
Fully as important to busy bearings is the protection of National y 


Oil Seals. Their job is to hold in the lubricants and hold out abra- CALL IN A 


sives. Built in the world's largest plants devoted solely to oil-re- NATIONAL ENGINEER 
j - FOR RECOMMENDATIONS 
tention problems, their use goes hand-in-hand with today’s close 


No Obligation 
tolerances, high speeds and long, hard running schedules. CHICAGO 


z : : «tu 135 S. LaSalle St., Central 8663 
Ask to be shown how National Oil Seals can increase the effi- CLEVELAND 


a á : . / 3091 Mayfield Rd., Yellowstone 2720 
ciency of your postwar operations. Now is the time. DETROIT 
1015 Fisher Bldg., Trinity 16363 


NATIONAL MOTOR BEARING CO., INC. E MILWAUKEE 


1717 E. Kane Place, Lakeside 2838 
General Offices: Redwood City, Calif. * Plants: Redwood City, Calif., - NEW YORK CITY 
i J : 122 E. 42nd St., Lexington 28260 
Van Wert, Ohio * Los Angeles, Calif. (Arrowhead Rubber Compony) i 


i PHILADELPHIA 
: 401 N. Broad St., Bell- Walnut 6997 
NAITI NAL | ‘| "Minna St. Sutter 


457 Minna St., Sutter 0514 
OIL AND FLUID BA SEALS 


WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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Diesel Engines of all types 
made by the Superior Engine 
Division of the National Supply 
Company have been finished 
and protected with Lowe Broth- 


ers products for many years. 


Lowe Brothers Finishes Keep Pace 
With 25 Years of Power Progress 


Many years ago Lowe Brothers 
technical staff developed an emi- 
nently successful finish for the oil 
field equipment manufactured by 
a company then known as the 
Superior Gas and Engine Com- 
pany of Springfield, Ohio. This 
finish is still being used in the 
field for repaint jobs, and is 
ample proof of the sound and ex- 
haustive development work back 
of the product. 

With the advent of lacquer or 
pyroxylin materials many years 
ago, Lowe Brothers immediately 
developed and recommended a 
new pyroxylin finish, 

This finish which is still being 


262 


used was also established on a 
complete knowledge of finish re- 
quirements and exhaustive labora- 
tory tests. A few of the outstanding 
characteristics are that the finish 
is easily applied, dries quickly, is 
easily sanded, and is smooth, at- 
tractive and easily cleaned, The 
finish successfully meets 120 
hour tests for resistance to heat, 
salt water and oil. 


Thousands of Lowe Brothers 
finishes have been formulated to 
KEEP ON 


BUYING 
WAR BONDS 


meet exacting requirements of 
many manufacturers, and our 
technical staff is ready to show 
you the one best suited for your 
product. Lowe Brothers continu- 
ing research and experience in 
supplying finishes to makers and 
users of industrial equipment is 
at your service in solving your in- 
dividual problems. 

INDUSTRIAL SALES 
LOWE BROTHERS CO. 

Dayton, Ohio 


THE 


Lowe Brothers 


FINISHES for Industry 
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Prepared Each Month by the Bridgeport Brass Co. "Br 
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REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








BRASS\ — 
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Tubing for Fabrication, Wide 
Range of Alloys Available 





The development of heavier and more 
powerful tube mill equipment such as ex- 
trusion presses, tube reduction equipment, 
stronger and faster draw benches and 
“bright” annealing furnaces, has made pos- 
sible the manufacture of a new series of 
splendid corrosion-resisting alloys to fulfill 
present day engineering requirements. 
Many of these special alloys are used for 
condensers, heat exchangers, and evapo- 
rators; others for hydraulic systems and 
for conveying corrosive liquids and gases. 
In addition, there are copper and red brass 
for pipe lines used for general plumbing, 
underground service, heating systems, fire 
protection, etc. 

Aside from the above applications, tub- 
ing in a variety of sizes, wall thicknesses 
and tempers is used in the manufacture 
of thousands of fabricated items. We will 
list here, briefly, the most commonly used 


Copper 
Phos. Oxygen 
Deox. Free 


ANALYSIS 


on 


MECHANICAL PROPERTIES 


\ Hard* 5.000 | 55,000 
— BA 2.000 > 000 


S 


extens. under load ft 10, 10, 
\ Hard* 8 | 8 
] Soft 1 45 
\ Hard* B60 | B60 
| Soft F40 | F40 
PHYSICAL CONSTANTS 
P 1 k 


kwell Hard 


Cond. Btu 1 
F @ 68°F 
€ 1 %1ACS 
fE Ter nn 
FABRICATION PROPERTIES 


y Rating** 20 2t 








g Range °F 400-1600 


SPECIFICATIONS 


values are for tube of commer« 


nominal valu« and should not be used cit 





i| hard drawn temper 


cations. 











TUBING FOR 


Commercial 
Bronze 


tubing alloys for fabrication but should 
keep in mind that the special corrosion- 
resisting alloys now used for condenser and 
heat exchanger purposes, for example, are 
available for fabrication, if the regular 
alloys do not fulfill requirements satis- 
factorily. 

Tubing for fabrication is used in the 
manufacture of plumbing supplies, air 
pump barrels, pump liners, lighting fix- 
tures, optical instruments, pressure gauges, 
railings, door checks, ball bearing races, 
fire extinguishers, garden sprayers, dental 
and medical equipment, automobile radi- 
ators, printing machinery and many other 
items too numerous to mention. Although 
most of the tubing is supplied in round 
form, it is possible to supply tubing in 
special outside and inside shapes designed 
for economy of fabrication. Where extreme 
ductility is required, alloys with this prop- 





70-30 
Brass Brass 
25 85 5 70 





Tube 
Brass 18 


30 60 


**Machinability Rating 


Free cutting brass=< 100 E— Excellent 


dgep rt Headquarters for BRASS, BRONZE and COPPER 


FABRICATION 


Low-Leaded High-Leaded 
Tube 
Brass 64 


+ 
| 
t 
.000 0.000 74,000 8,000 000 
+ + 1 
8.000 10.000 44.000 | 47,000 2.000 12.000 
+ + + + 
00 38.000 60.000 | 64.000 | 60.000 60.000 
t t + + 
2.000 12.000 | 13.000 15.000 20.000 20.000 
+ + $ - + 
t A | x ^ 
+ + $ + + 
30 | 60 t x) X) 
$ + 
B69 B | B80 B8 B80 B80 
+ + + + + 
I F6O F62 F64 F70 F 
- + 











erty are available. Likewise, where sawing 
or machining is necessary tubing alloys 
with free machining properties can be used. 
Since the temper of the metal is important 
the tubing can be supplied in various de- 
grees of hardness or softness to fit specific 
requirements. 

Since tubing for fabrication falls into 
the class of “made to order” products, 
close cooperation between the user and 
Bridgeport’s Laboratory is necessary in 
order to supply the user with the material 
which will exactly fit his special needs. 
The following alloys will take care of most 
industrial requirements: 

Phosphorized Copper— Made in many 
sizes and wall thicknesses for many uses, 
such as rotating bands for projectiles, pres- 
sure and lubricating systems, hydraulic 
pressure lines, oil and gas lines, for paper 
and textile mills, lines conveying liquids 
used in food and chemical processing; 
terminals for electrical applications. 

Oxygen-Free Copper— Has high elec- 
trical conductivity (annealed 100% mini- 
mum) and is used for current carrying 
purposes (bus tubing). 

Commercial Bronze—Somewhat 

(Continued on page 2, column 2) 


Free Cutting Naval Trumpet Phosphor Duronze 
Muntz Brass Metal Bronze V 
Metal 42 45 21 Grade E2 809 











80,000 65,000 | 65,000 
$ 


40,000 45,000 


60,000 30,000 30,000 40,000 
+ 4 i - 
20,000 | 25, OOO 14.000 20.000 
+ $ t + 
6 20 10 - ») 
+ $ $ + $ — 
40 | 0 60 48 
+ + $ + + = 
B85 B80 B B 
$ $ $ $ + — 
FRO B55 F60 B68 
— $ i 4 





1200-1500 






Good F —Fair P 


Poor 












































































































































































































































CAUSES OF CORROSION 


of discussions 


of the 





This article is one of a series 
by C. L. Bulow, research chemist 
Bridgeport Brass Company 





CREVICE CORROSION 

The crevices produced by one means or 
another if not protected from corrosive 
media may become sources of serious local 
ized corrosion (See Fig. 1). Examples 
where crevice corrosion can take place ar« 
the spaces existing (1) between pipt 
threads and fittings (2) between nuts and 
bolts, or (3) between bolts, rods or pipes 
and wet or submerged wood joists, con 


crete or stone masonry through which 
they pass. Corrosion takes place in the 
crevice area of low oxygen concentration 


(anodic) since an electrical cell is set up 
it and the metal which is more 
medium 


between 
freely 


exposed to the corrosive 





Fig. 1—Unnecessary failure of Brass Pipe at 
threaded connection to crevice corrosion 
which could easily have been prevented, 


due 


and establishes a difference in oxyge: 
concentration. In other words we hai 
here a repetition of the oxygen concentr 


tion cell corrosion phenomenon which can 
be brought about in various ways, dis 
cussed briefly in the February 1943 Coprpx I 
Alloy Bulletin. 

Referring to Fig. 2 let us assume that 


the rate of corrosion in the threads is the 


Fitting 


x 


* 
WY, 


Uncorroded Pi pe Wall 





| 

— — 2 

~z — i 

] 

Extent of corrosion Ist, 2nd 3rd, ete years 
Fig. 2—Pipe being attacked by corrosive liquid 
both inside and outside in the threaded area 









same as that occurring on the inside of the 
pipe below the threads. Examination of 
this illustration indicates that corrosion is 
taking place simultaneously on both the 
inside and outside of the pipe. 

By closing the space between the threads 
such as, by filling them with an inert dope 
compound, it is possible to reduce cor 
rosion, in this instance, by one half. How 
ever, in most instances, where early fail 
ures have taken place, the reduction in 
life has been even greater because the 
crevice corrosion in the threaded area is 
generally more intense than that which 
occurs on the inside surface of the pipe. 

In addition, threading a pipe may reduce 
the effective wall thickness as much as 
one half the original wall thickness. This 
means that the overall service life of a 
water pipe, for example, with an unpro 
tected threaded joint may be reduced to 
at least one quarter of that which should 
be expected based on the original wall 
thickness. 

Since threading (Fig. 3) cuts the effec 
tive wall thickness approximately in half, 
it apparent that solder-joint connec- 
tions will give the greatest eccnomy and 
longer lif« 


1S 


Corrosion on inside surface of pipe or tube 














Corrosion on threads 


Silver or lead solder joint 
of pipe prevented by prevents entrance of 


filling with dope corroding liquids, 


Fig. 3—Eliminating crevice corrosion in pipe 
and tubing. 





Tubing for Fabrication 


(Continued from page 1) 


stronger and harder than copper. For ro 
tating bands for projectiles, hardware for 
outdoor purposes. 

Red Brass—Corrosion resisting. For 
aircraft marine piping, pump 
liners, etc. 

Low Brass—For making metal bellows, 
steam heating appliances, pump liners. 

70-30—Very ductile. For severe forming 
operations in general manufacturing such 
as plumbers’ brass goods, bathroom fix 
tures, electrical and automotive appliances, 
automobile radiators 

Low Leaded Brass—Machines freely 
and withstands bending, flanging and other 
cold working operations. The standard yel 
low brass alloy for general purposes. 

High Leaded Brass— Used where much 
machining is required. Available only 


radiators, 


in 
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PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 





NEW DEVELOPMENTS 





manufactured 
or developed by many different sources 


items 


This column lists 


None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A Metal Power Press for high speed pro 
duction of small machine parts is claimed to 
operate at up to 45 strokes per minute in 
automatic operation and also to act as a 
start-stop press in making parts with inserts 
Powered by a 5 h.p. variable speed drive, the 
machine has a capacity up to 45 pieces a 
minute, depending on the material and the 
nature of the part formed. Parts it wi!l make 
are gears, bushings, carbide tool bits, iron 
cores with threaded shafts and similar items 
or equivalent 

No. 624 


Maximum size piece is 1!4 in. 


area 


A Black Finish for solid or plated brass is 
claimed to be achieved with a new liquid 
material that is mixed with caustic soda and 
water. The solution is maintained at 195 to 
212 deg. F. and the work is immersed for 2 
after it has been cleaned with HCl. 
No. 625 


to 15 min 


An Instrument for the precision measuring 
of internal dimensions is said to be so con 
structed that electrical magnification causes 
instantaneous action of the indicator hand 
of the gaging head, thus providing a quick 
positive reading of high precision work hav- 
No. 626 


ing one or more internal dimensions. 





certain sizes, often replaces rod alloys to 
conserve metal. 

Free Cutting Muntz Metal— Used 
principally for heavy walled and larger 
diameter tubes. For screw machine opera- 
tion to conserve metal. 

Naval Brass—Corrosion resisting. For 
aircraft turn buckles. 
Trumpet Metal 
struction such as over ‘‘Bourdon”’ 
for gauges. Also for musical 

struments. 

Phosphor Bronze— Corrosion resisting, 
stronger and tougher than copper, and used 
in the manufacture of pole line hardware, 
mainly for electrical transportation. 

Duronze V—Stronger, tougher and 
more fatigue resisting than copper. For 
aircraft hydraulic pressure lines. Has ex 
cellent resistance to season or corrosion 
cracking and fine cold working properties 
such as bending and flaring. Recommended 
where specifications call for higher physical 
properties than copper. 


For instrument con 
tubing 


steam in 












Executive Offices: BRIDGEPORT 2, CONN —Branch Offices and Warehouses in Principal Cities 
SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS— BRASS, BRONZE, DURONZE COPPER WATER TUBE 
Brass, bronze, copper, Duronze High-strength bronze trolley, messen WIRE—For cap and machine screws -- 
for stamping, deep rawing, forming ger w nd cable X screws, rivets, bolts, nuts. FABRICATING SERVICE DEPT 
ind spinning " — Engineering staff. 
WELDING ROD—For repairing DURONZE ALLOYS —Higt 

CONDENSER, HEAT EX.- ast iron and steel, fabri at AN strength silicon bronzes for BRASS AND COPPER PIPE 
CHANGER. SUGAR TUBES— ng s " nze tanks BRASS corrosion-resistant connectors : 

; = . ” marine re: hat i Note: Bridgeport products afé 
For steam surface ndensers, heat LEDRITE* ROD— F Brid e marine haraware: hot rolled E 
exchangers, oil refineries, and process making automatic screw gep " sheets for tanks boilers, Supplied in accordance with exist 
industries nachine products heaters, flues, ducts,flashings. ing priority regulations 

Establis} 1565 *Trade name 
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WELDRAWN 


THE SUPERIOR WELDED-AND-DRAWN 
METAL TUBING FROM 5/s" OD DOWN 


WELDRAWN is the trademarked Superior Tube Com- 
pany welded tubing which combines essentially all of 
the physical and metallurgical qualities of seamless... 
smooth bright finish, homogenous structure, close toler- 
ances, high tensile strength—with economy. WELDRAWN 
has a firm preferred place in industry ... the result of 


wide usage and highly satisfactory performance. 


Produced in Stainless Steels (various analyses), and "Monel."' 


WELDRAWN Stainless meets U. S. Government Specifica- 
tion AN- T-43—a typical example of the standard of perfor- 
mance which you may expect when yau specify Superior 


WELDRAWN for awide variety of small tubing applications. TFINE SMALL Us dé 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


5 RN à i . y a s , e " 
SUPERIOR $ Seamless in various analyses. WELDRAWN «€ »» Welded and drawn Stainless, **Monel" and **Inconel" 


és an 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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striking 3-dimensional effects 
DRESS UP YOUR PRODUCTS WITH 
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These attractive steering wheel medallions are excellent examples able coloring. So realistic is the three-dimensional effect that it is 
of the striking and unusual effects that can be achieved with difficult for even the keenest eye to determine that metal or other 
three-dimensional moldings of transparent PLEXIGLAs, with suit- materials have not actually been imbedded in the PLEXIGLAS. 





4 


Back view of a three-dimensional PLEXIGLAs 
molding, showing molded-in design. The 
paint visible here is the background color, 
applied overall after the surfaces of the 
intaglio forms have been painted with con- 


trasting color. 


‘The same molding viewed from the front. 
Note the realistic impression of depth and 
perspective, gained through the skillful use 
of colors which take full advantage of the * 


erystal-clarity of PLEXIGLAS. 





PLEXIGLAS is the trade-mark, Reg, U S Pat Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company, 


ROUM & HAAS, - 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 


* 


En 
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with transparent P / AVILA 


DISTINCTIVE MOLDINGS LIKE THESE 


F OR trade-mark medallions and insignia, signs 
and displays, containers, buttons, knobs, 





l. Front surface is smooth—back 
molded in different depths 


handles and other decorative applications, color- 


ful, three-dimensional PLEXIGLAS moldings offer To permit a proper flow of material, the depth 

unlimited possibilities. of letters, seals, etc., should not be over one- 

half of the total thickness of the molding. 

Protected fron exposure by the front surface Actually, when viewed from the front, they 
of the molding, paints retain their tone and bril- will appear much deeper. 


liance. Since there's no danger of damage by 
handling, designs may be as delicate as desired. 
Resistance to dimensional change, discoloration 
and breakage makes PLExicLas highly practical 
for these parts. 





Excellent molding properties of PLEXIGLAS make y A Appropriate coloring applied 


possible speedy and economical production of even to markings that form design 
the most intricate three -dimensional moldings. i i 
Bright, reflecting colors should be used on the 
intaglio parts. Light is reflected back from the 
center — thrown down at the sides, making 
the coloring there appear deeper. If metallic 
paint is used, the form is even better defined 
by the added highlights. 










LOOKING AHEAD, 
THROUGH 


Pievielas ™ 


Rohm & Haas is the pioneer and principal 
producer of acrylic plastics. Today PLEXIGLAS 
is found on every type of Army and Navy 
lane—convincing proof of the qualities that 
Lon made it “‘aviation’s standard trans- 
parent plastic.” 

Investigate the ways in which PLEXIGLAS 
can give your product new sales advantages. 
Write or call our nearest office— Philadelphia, 
Detroit, Los Angeles, Chicago, — 
New York. Canadian distributor: Hobbs Glass 
Ltd., Montreal. 


























3. Background color applied to 
complete 3-dimensional effect 





Since the shadows cast by the intaglio form 
are dark, the background color should be 
light for contrast. It is important to take ad- 
vantage of these shadow effects since they add 
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" 
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greatly to the illusion of depth and perspective. 


(ONLY ROHM & HAAS MAKES 
Plexiglas 

CRYSTAL-CLEAR ACRYLIC SHEETS 

AND MOLDING POWDERS 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrin 331, Buenos Aires, Argentina, and agentsi n principal South American cities, 


| + 4 WASHINGTON SQUARE 
iV mx. 
J : PHILADELPHIA 5, PA. 


tnyymes . . . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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VARNISHED 
FIBERGLAS- 
AND -FIBER 


IMPROVED 


I SLOT INSULATIONS 


BY IRVINGTON 


Irvington again sets the pace with three improved 
insulations: 


Varnished Fiberglas-and-Fiber, that combines the heat 
and moisture resistance and high mechanical strength 
of flexible Fiberglas with the high insulating qualities of 
Irvington formulated varnish. 


Duplexed Varnished Fiberglas, that furnishes added pro- 
tection against high temperatures and dampness with 
two layers of varnished Fiberglas that are flexibly bonded 
together, providing increased dielectric and mechanical 
strength and improved cushioning effect. 


Special Thin Slot Insulations, consisting of varnished 
Fiberglas, rayon, nylon or cambric, duplexed to rag 
paper, in extremely thin combinations which provide 
high dielectric insulations for narrow and shallow slots 
wherever space is limited. 


With these three additions to its broad line, Irvington 
further increases its leadership in the production of slot 
insulations to meet all operating condi- 
tions and requirements. Complete co- 
operation in fulfilling your needs is 
freely offered. Write Department 48. 
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Other Irvington products include... insulating 
varnish, plastic tubing and tape, varnished 
tubing, varnished fabrics, varnished Fiber- 
glas, wire markers, Cardolite Compounds. 


IRVINGTON 


VARNISH & INSULATOR CO. 
Irvington 11, New Jersey, U. S. A. 


LOOK TO IRVINGTON FOR CONTINUED LEADERSHIP IN INSULATION 
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(COMPLETELY EQUIPPED . . . competently staffed 
... chemical, physical and electrical laboratories 
provide quick answers to vital questions about 
materials used in Tube Turns forgings. Quali- 
tative and quantitative analysis of alloys is 
accomplished in minimum time with our own 
spectrograph. Metal structures are revealed by 
photomicrograph. Adequate laboratory furnace 
equipment solves many heat treat problems. 

Tube Turns’ great tool and die shop is the 
largest in the South. Upset and mechanical press 
equipment in every range of size—plus the latest 
in automatic precision heat treating furnaces— 
the background of Tube Turns’ personnel—all 
these are other factors in Tube Turns’ forgings 
achievement. 

Brought to the peak of efficiency and capacity 
to meet the urgent demands of war, Tube Turns’ 
facilities and abilities with steel and light metal 
forgings are now available to help you improve 
your peacetime products. You are invited to sub- 
mit your problem, without obligation, to Tube 
Turns (Inc.), Louisville 1, Kentucky. 


"Um ; — & 


<@\ TUBE TURNS Zigings for Judustry 
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PERFECT FIT! Flexible, non-drying gasket is fitted to 
ventilator joint. Chromate-treated felt has rust and 
corrosion-proof properties, permits long exposure with- 
out decomposition. 


READY! Ventilating joint, with gasket on flange, is 
placed in position, ready to be bolted. 


“MAKING” THE JOINT by bolting one flange to 
another. This joint, made at "bulk-head," is sealed air 
and water tight. Gaskets normally maintain air pres- 
sures of 25 lbs. per square inch. 


SHERWIN-WILLIAMS 
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EASY TO CUT! Flame and fire resis- 
tant chromate gaskets can be cut on the 
job without special tools. Bolt holes are 
quickly punched in gasket after hole centers 
have been marked with template or pattern. 


Flame-Resistant Chromate Gaskets Developed by 
SHERWIN-WILLIAMS Technicians! 


Rubberless gaskets—another Sherwin-Williams joints and other connections in ventilating, plumb- 
first! Another achievement of the famous S-W ing, fuel oil, and diesel oil systems . .. wherever 
technical force! Another big S-W help to Uncle air-, oil-, and water-tight joining is necessary! 

Sam—for these new-type chromate gaskets are 
used exclusively by shipbuilders on U. S. Navy 
and U. S. Maritime Commission vessels. They 


For up-to-the-minute 
developments in the 
i , field of industrial fin- 
ire now available only for implements of war. sine, lous cei Slee 

Developed to replace vital sponge rubber, Williams! Perhaps we 
'hromate gasketing is made of flexible wool felt can help you! Write 
mpregnated with a specially prepared chromate the Sherwin - Williams 


pigment compound. It seals flange-to-flange Co., Cleveland 1, Ohio. 


INDUSTRIAL FINISHES 
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Mon of 
ABRASION 






sorvin T 
BY THIS SYNTHETIC 
RUBBER MAT MADE BY 


YeCoo— 













MORGANITE BRUSH CO., INC., of Long Island, N. Y. 
installed the modern sand-blast equipment illustrated Renhall, Production Supervisor of "MORGANITE" 


by the ORCO-made synthetic rubber mat, Mr. I. 






above. Function of this machine is to blast-clean large states that the mats "show no signs of wear." 






quantities of small seals uniformly. 





In addition to its high resistance to abrasion, the ORCO 






Io do this effectively and economically, the seals to synthetic rubber mats have the advantages of light 






be blast-cleaned are placed in the circular depressions weight (for ease in handling) and flexibility (for 






moulded in the synthetic rubber mat illustrated. expediting removal of seals after blast-cleaning). 






Before this synthetic rubber mat was developed by 





This is one of almost countless instances where 





ORCO engineers, experimental mats were made of 





ORCO rubber engineering is called upon to meet 





various materials. All failed to stand up under the de- 






combinations of related specifications. When YOU 






structive abrasive action of the blast-cleaning operation. 






face problems in rubber and synthetic rubber, call 


After sand-blasting thousands of seals held in position for “ORCO-OPERATION.” 








ORCO-OPERATION is a one word 
designation of complete cooperation 
in engineering and manufacturing 
mechanical molded and extruded rub- 
ber parts including rubber-to-metal 
adhesion processes . . . all available 
at The Ohio Rubber Company. 



















BRANCHES: DETROIT * NEW YORK * CHICAGO 
INDIANAPOLIS * WASHINGTON * CLEVELAND 
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PACEMAKER 
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A THOUSAND AND ONE 
NEW PRODUCT PARTS 


From One Source: 


ROEBLING STRIP STEEL! 


«| > 


FEED ROEBLING STRIP STEEL into your shear- 
ing, forming or punching machines. ..watch 
the parts roll off in a smooth, steady stream. 
Because temper, finish, dimensions are 
eractly what you specify, there's less ma- 
chine stoppage time—more output. 

Trust Roebling with your needs in strip 
steel (available up to 10” wide) and round, 
flat or shaped wire. We've been making 
wire and wire products for over a century 

. and that experience can help you. 


Let us look over your plans. Perhaps we 


ROUND FLAT J SHAPED 
WIRE WIRE Y WIRE 


/ STRIP 
STEEL 


can make suggestions that will bring you 
savings. Our nearest branch office will be 
glad to serve you. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


WIRE ROPE AND STRAND ° FITTINGS * SLINGS * ELECTRICAL 
WIRES AND CABLES * COLD ROLLED STRIP * WIRE CLOTH 
AND NETTING * SUSPENSION BRIDGES AND CABLES 
HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH 
STEELS * ROUND AND SHAPED WIRE * AERIAL 
WIRE ROPE SYSTEMS * AIRCORD. SWAGED 
TERMINALS AND ASSEMBLIES 


WIRE 
ROPE 


ROEBLING 
J0 


ELECTRICAL 
WIRES AND 
CABLES 


ROEBLING 


IN WIRE 





WOVEN WIRE 
FABRICS 


PRODUCTS 


GREAT LAKES STEE 


N-A-X ALLOY DIVISION + DETROIT 18, MICHIG 





Million 
lighting 


Ee 
a 


^, ..and every jeep built is framed with 
N-A-X HIGH-TENSILE STEEL 


In the frame of this great fighting 
vehicle is a steel that takes to punish- 
ment the way a jeep takes to warfare 
... N-A-X High-Tensile Steel. 

It is a fine-grained, low-alloy steel- 
strong, ductile, tough—with excep- 
tional resistance to fatigue. Excellent 
weldability, good corrosion-resistance, 
and adaptability to cold-forming round 
out the qualifications. 

Around these properties, U.S. Army 


engineers and the manufacturer of 
the jeep designed a lightweight yet 
rugged frame, able to stand up under 
the worst that wear and weather can 
offer. The durability of the jeep is 
a triumph of strength over dead- 
weight in design. 

Every jeep built is framed with 
N-A-X High-Tensile Steel. /ts in- 
herently finer grain makes all the 
difference. 


CORPORATION 


UNIT OF NATIONAL STEEL CORPORATION 





ANNOUNCING AN ENTIRELY NEW 


CERAMIC CAPACITOR DIELECTRIC 
MYCALEX K 


The MYCALEX CORPORATION OF AMER- MYCALEX K-10 















ICA has developed and now has in production Grade H1C5H4, in accordance with JAN-I-12 
a new capacitor dielectric which embodies im- Dielectric constant ....1046 * 
portant new advancements in properties. — aree — ——— 
i > Ty Me o” 1 XX amic Volume resistivity. .. 6.0 x 109 ohms—cms. 
Designated MYCALEX K, this new ceramic Dielectric eteength .++++270 volts/mil (0.10” thickness) 
material is unique in that it offers a selective Modulus of rupture. .. . 9000 Ibs. /sq.in. 
. . p p z f 
range of dielectric constants, from 8 to 15 at a 
one megacycle. perature change ... .. 0.0056 
E > 4 a Fractional increase of 
Engineers whose requirements call for a ma- capacitance with tem- 
P 71 J ; ; ; perature change .....0.0076 
terial with a dielectric constant of 10, need only Porosity—no dye penetration after six hours at 10,00 
specify MYCALEX K-10. If a dielectric constant a o O 
e [4 es ere 
of 8 is indicated, MYCALEX K-8 will meet that cordance with the procedures of JAN-I-12. 
exact requirement. Other applications might call — gravity .... $2 PE a 
for use of MYC ALEX K-11 or K- 12, etc. ; Softening temperature ............400* C 









MYCALEX K-10 already has been approved 
by the Army and Navy as Grade H1C5HÁ Class 
H material ( JAN-I- 12). While other Class H ma- 
terials are available, to the best of our knowl- 
edge these are all steatite or bonded titania or 
titanate types, obtainable only in relatively small 
dimensions and subject to wide variations in tol- 
erances. MYCALEX K is available in sheets 14” 
x 18” in thicknesses of 1^" to 1”; in thicknesses 
down to 1/32” in smaller sheets, and in rods 
'” to 1” in diameter. 

Of importance also is the fact that MYCALEX 
K series can be molded to specifications, with 
electrodes or metal inserts molded in. It can be 
fab icated to close tolerances. 

So far as we are aware, the MYCALEX COR- ^3 LT L5 
PORATION OF AMERICA is the exclusive 
developer and only supplier of this kind of 
capacitor dielectric. 

Write today for further information to De- 
partment 14. 0.010 — 


—ñ⸗i 
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INSULATOR 
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high- o 
the most 004 2 —+ 44111) __ 
MYCALEX 400—0€ f. wy CA- ^" FREQUENCY- KILOCYCLES 
fected form ed by 







nsul ation. 
fabricated form. 


MOLDED MYC 








MYCALEX CORPORATION 
OF AMERICA 














ALEX available 


in irregular 






to specifications bich metal 

hapes and into W undi "OWNERS OF 'MYCALEX' PATENTS" 

S ay be incorpo 

inserts m Plant and General Executive Offices 





Offices 30 Rockefeller Plaza 
Clifton, N. J. New York 20, N. Y. 


~ 
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Our research efforts have 
enabled us to contribute to 
progress in many fields® 


PRODUCTS FABRICATED 
-We Idin gu 
| Assemblies. 


k 


—* 


G CO. > WARREN, OHIO 


AE EERENS S: 


TAa a hee 
* AIRCRAFT * INDUSTRIAL 


Propuct ENGINEERING — AucusT, 1945 277 





ABSORBS DESTRUCTIVE 
IMPACT SHOCK...AND HIGH 
FREQUENCY VIBRATION 


FABREEKA prevents anvils from cutting into 
timbers; prolongs life of anvils, dies and 
frames; cuts down piston breakage, and 
eliminates flaking and cracking of concrete 
foundations. Pays for itself in lower main- 
tenance costs. 


FABREEKA does not distort or deteriorate 
with age, dampness or temperature changes. 
FABREEKA %" thick has breaking strength 
under compression of 14,000 lbs. per square 
inch, and is used for years without damage 
under working loads of 2000 lbs. per square 


inch. 
VSSSSIASAAAAAIB SBMA AAAS ASS A 


d A £5 i 
& FABREEKA — @ Product Engineers and Machine Designers are turning to 


— — — ——⏑ ö— 5 FABREEKA to solve many problems in the absorption of impact 

SAEED O: ENA KOS F shock and the isolation of transmitted vibration. Write for eor Engi- 

oy S NNN PW GF SSS neering Book: Fabreeka for Impact Shock, Vibration and Noise. 
EZ ee NS eZ ing p ! 


FABREEKA PRODUCTS COMPANY, INC. 


222A SUMMER ST., BOSTON 10, MASS. 
CONCRETE á New York Philadelphia Detroit Chicago 


ba 
- ^ 09 


^o 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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“Ferrvles available for attaching end cov- 
Plinc: or connectors. 


"T 
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Amphenol’s Synthetic Tubing resists oil . . . resists grease 

. . resists acids and alkalies . . . extremely flexible... 
provides easy identification of wires becasue it is trans- 
parent ...can be cut at any point... not subject to 
tearing or abrasion. 

Amphenol's Synthetic Tubing is widely used by man- 
ufacturers of electronic devices, aircraft, instruments 
and appliances to lower manufacturing costs and in- 
sure lasting efficiency for their products . . . characteristics 
permit wide range of uses. Write for full details. 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada + Amphenol Limited + Toronto 


U.H.F. Cables and Connectors 
Condvit « Fittings * Connectors 
(A-N., U.H.F., British) - Cable 
Assemblies * Radio Parts 
Plastics for Industry 
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HAUNTED BY THE NEED OF 
A NEW PRODUCT? 







Hes really a friendly spook and means 





well by you and your business. 











Take a close look at him and you'll see how 
he materialized—out of a number of unusual 
F and useful plastic products made by the Plastics 





Division of Continental at Cambridge, Ohio. 










For instance, his rakish body is an acid baffle 


(Can you name all the made of polystyrene by injection, while his 
plastic parts of this spook? 






. head is a fairing made of rag-filled phenolic by 
See chart below.) ‘ 






compression. 







Those are just a couple of the hundreds of 






practical plastic products now turned out en 






masse for various industrial applications— 






along with plane parts, combs and cogs, im- 






pellers and insulators—all of them the result of 






combining years of experience with the vastly 






increased resources and production facilities of 





Continental. Such a combination means we can 






promise you a rapid solution of any problems 





you have over improving old products and 






bringing out new ones. 







Tune in: "REPORT TO THE NATION" 


every week over CBS coast-to-coast network. 





wg 


— 





(A) Acid baffle—injection; (B) gun handle—com 


CONTINENTAL CAN COMPANY, INC. pression; (C) fairing—compression; (D) throat for 


loudspeaker — compression. 






HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
PLASTICS Principal Cities “ 
—— Other Continental Products: Metal Containers » Fibre 


VARAERACEA COMPRESSION - INJECTION» EXTRUSION Drums - Paper Containers + Paper Cups » Plasti 
SHEET FORMING + LAMINATION Products + Crown Caps and Cork Products + Ma 


chinery and Equipment. 
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Picture 
your product in 


ELECTROLYTIC ZINC COATED SHEETS AND STRIP 


lave vou considered the net results of using Weirzin the tightness and malleability of the coating, deep 
build your product? Here is how one manufac drawing was accomplished easter and with a com- 
rer profited 1) He eliminated inventory loss due plete absence of peeling, flaking or powdering 
rust 2) He cut pickling, cleaning and buffing 5) The surface of Weirzin had a better "tooth 
erations 3) Because of the absolute uniformity tor decorative finishes and his finished product had 
Weirzin and its availability in coz/s he speeded a much greater resistance to high temperatures, 
smoothed his production 4) Because of the high humidity and rust It may pay you to check 


th ductilitv 0f the Weirzin steel base sheet and on Weirzin. Write for technical booklet—todav 


. WEIRTON (E93 STEEL CO. 
Y 4 ' tns WEIRTON, W. VA. Sales Offices in Principal Cities f^ 


\ \ NATIONAL 
| vs STER e 


Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa — 





And the hest prints are made from 


«0» PENCIL-TEX ; 


PENCIL-TEX 
makes better prints because... 

PENCIL-TEX gives your pencil drawings PENCIL-TEX is better, because better qual- 
the sharp, black detail you want...at ity is built right into its specially processed, 
pencil speed! velvety, moisture-resistant surface. 
PENCIL-TEX gives you greater durability PENCIL-TEX is available in rolls and sheets 
than ordinary tracing cloths...plus more ...for use with hard pencils—from 4H 
readable prints. to 8H. 

Phone the nearest number or mail to or phone our Chicago office | 
B $ 


wmn. a The Frederick Post Company 


Birahghan . 3-4103 Drafting Materials, Blue Print Papers and Pittsburgh . ATL. 3350 
Boston . LIBERTY 4690 Kindred S iti d Product Portland ATWATER 8681 
Buffalo . CLEVE. 0370 incre ensize lOCUCIS St.Louis CHESTNUT 0688 
Chicago. . KEY. 7000 Salt Lake City . 4.7823 
Cincinnati. MAIN 6644 Fort Worth . . 3.3244 Memphis. . . 8-6796 — SanFrancisco DOU. 5975 
Cleveland . CHE. 7347 Houston. CAPITOL 1233 Milwaukee MARO.7246 Seattle. . MAIN 4022 
Columbus . MAIN 3420 Indianapolis MKT. 4466 New Orleans RAY.0331 Tampa. . . . M-837 
Dayton . ADAMS 9174 Jacksonville . 5-2166 New York . WIS. 7-7678 Toledo . ADAMS 72274 
Denver . CA. 3677 Kan. City . VICTR. 7881 Oklahoma City . 3.6306 Tulsa 

Detroit . . RAN. 8483. Knoxville. . . 3-4944 Omaha . ATLANTIC 7890 Washington MATL. 4063 


Ft Wayne . ANT'Y 4142 Los Angeles. TRI. 8164 Philadelphia LOM. 7044 Wichita . . 22-7-22 


Detroit - Milwaukee CHICAGO Houston . Los Angeles 


PRODUCT ENGINEERING AvGUsT, 1945 Pre 





achining cost and labor are saved by 
Transue customers because T & W deep drawn stamp- 
ings are finished ready for assembly. This feature is 
engineered into the die design. Thorough knowledge 
of designing and deep drawing methods and the user's 


production practices are some of the reasons why 


T & W stampings usually cost less at the point of assembly. 


TRANSUE « 
WILLIAMS 


ORK, PHILADELPHIA 
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Think oí S 
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mpings 


WHEN YOU THINK of post war products be sure to consult with pressed metal 
experts before you begin designing. Stampings and stamping assemblies have for 
decades been a keystone of mass production. In war and peace the stamping 
industry has served all other industries . . . helping to achieve miracles of produc- 


tion . . . higher standards of living . . . a more powerful and prosperous America. 


— — mx " x 
$ k A 


A FEW OF THOUSANDS OF WAR| 
PRODUCTS MADE OF STAMPINGS| 
1. COINING TO CLOSE DIMENSIONS 

2. ROCKET LAUNCHER TUBES 

3. WELDED AMMUNITION BOX 

4. HYDROSTATIC FUSE ASSEMBLY __ 
5. 3' CARTRIDGE CONTAINER — — 


t — è s (E, 
— SAA E M IN AY irte £ 
*— — (oo ARN GMT Oe 

— p y 


THINK of the incredible growth of the stamping industry during the war. More stampings 
have been made during the past two years than during the preceding ten. The experience 
gained by the industry as a result of this expansion will revolutionize thousands of prod- 
ucts postwar. When you plan ahead plan to save time and money—think of stampings first! 


The Pressed Metal Institute is a nationwide dE — PRESSED METAI 
¢ : 1-919 85 WER EAL 


association of leading pressed metal manu- 


facturers, organized to advance the art and to 1 INSTITUTE 
5 E A 4 


assist other industries to take full advantage 


of latest stamping methods and techniques. SA PRESSED merat T A 829 UNION COMMERCE BLDG. - CLEVELAND 14, OHIO 
* INSTITUTE 
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are precision products 
* 


when they are Sirvis leather gaskets. They are made from leathers 
especially chosen from Chicago Rawhide’s vast stock; 
Each application is carefully studied before recommendations are 
made as to tannage, hardness or method of treatment; 
All Sirvis gaskets are cut on precision dies and are uniformly 
levelled to exact thicknesses; 
Finally, they are minutely examined to assure maximum 
uniformity and accuracy. When you specify Sirvis gaskets, 
either special or stock patterns, you also get the benefit of Chicago 


Rawhide's 67 years experience in engineering mechanical leather 


» SUVS 


MECHANICAL LEATHER 


A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 


) ` - 
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WORN OUT 


TRUCK > 


WEIGHS ONLY 5 LBS. LESS > 


Woo a five ton truck wears out, it 


has lost only about five pounds of metal. 


That may mean several thousand pounds 
to the junk yard, for the wearing away 
of five. It unquestionably means expen- 


sive, premature replacement part bills. 


of the toughest. That's why the use of 
Nitralloy makes your machines longer- 
lived, more dependable. That's why it 
will pay you to write on your business 
letterhead for more information about 
Nitralloy today. 


| 
E 
a 
E 
f 
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Giniki aveline onal f wear-o-weisht Find out bow NITRIDED T 
imilar Startiing ratios OI wear-to-weig NITRALLOY can extend tbe life i 
— — and dependability of your 
hold true with many other large ma produsits. Raul su pour apesh ol 
chines. They indicate the value of using fications. Our applications en- L 
3 gineers will study tbem and 
Nitrided Nitralloy for moving parts. submit recommendations — for e 
; š ec your use in planning Victory li 
Nitralloy wears slowly, because it is the products. Or just ask for the in- 
formative booklet shown here. : 
hardest steel surface known — and one There is no obligation to you. tl 
T 
m 
ri 
Companies Licensed by The Nitrailoy Corporation Link-Belt Co.. T Philadelphia, Pa - 
Allegheny Ludlum Steel Corp........... Watervliet, N. Y Met-Lab, Inc....... ; „Philadelphia, Pa tł 
The Babcock & Wilcox Tube C Beaver Falls, Pa New England Metallurgical Corp E Boston, Mass 
Bethlehem Steel Co...... sees Bethlehem, Pa Pittsburgh Commercial Heat Treating Co. W 
Carnegie-lllinois Steel Corp......................Chicago, Ill. Pittsburgh, Po 
Copperweld Steel Co ae Oe Queen City Steel Treating Co. Cincinnati, O K 
à Crucible Steel Co. of America..... New York, N. Y. Rex & Erb ; — Lansdale, Pa tH 
Firth-Sterling Steel Co. ....McKeesport, Pa. The Salkover Metal Processing Co., Inc. 
: Republic Steel Corporation ....Cleveland, O. , Long Island City, ps 
The Timken Roller Bearing Co.......... Canton, O. Wesley Steel Treating Co. Milwaukee, ‘ch 
C 0 Ed p 0 RATI 0 k Rotary Electric Steel Co. ...Detroit, Mich N. A. Woodworth Co n Ferndale, Mich. 
Vanadium-Alloys Steel Co... mort E Ontario Research Foundation. Toronto, Ontario, Can 
Fi 3 0 D A R K A V t N U [3 Atlas Steel Limited .... " elland, Ontario Manufacturers P Nitralloy Steel Castings 
Operating & Accredited Nitriding Agents Milwaukee Steel Foundry Div., W 
NEW YORK 17, N. Y. Commercial Steel Treating Corp. .......... Detroit, Mich Grede Foundries, Inc. Milwoukee, Wis. C 
Englehard & Kenny North Arlington, N. J 
The Lakeside Steel Improvement Co.......Cleveland, O Varehouse & Stock Al 
Lindberg Steel Treating Co Chicago, II A. Milne & Co New York, N. Y. PC 
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Phe flf atit Villey 


The story is told about the bells that 


ring in a little village in the foothills 
of the Alleghenies. In the Year of Our 
Lord 1865, the folk of Pleasant Valley 
created an inspiring memorial to their 
loved ones lost in the Civil War. 
Into one mighty heap they piled 
the relics of the war's bitter battles. 
The old brass cannon, the battered 
muskets, the broken swords and 
trusted bayonets. They melted them 
all down, and from this litter of war 
the gentle bells of Pleasant Valley 
were Cast, to ring out over green 
helds and fertile farms throughout 
the years of tranquillity and peace. 


'INCHESTER REPEATING ARMS COMPANY 


PORATION œ 


WESTERN POWDER MANUFACTURING COMPANY * 


The time will come when some- 
thing like that will happen to the 
mountainous litter of munitions for 
World War II. Olin Industries, too, 
will take their skill and knowledge 
and experience, their big stock pile 
of scientific research—all they have 
learned from fifty years of skillful 
operation through peace and war— 
and ''melt them down"' into things 
for peace. Instead of munitions for 
soldiers, there will be guns 
and ammunition for sports- 
men. Instead of powder for 
bombs, there will be explo- 
sives for miners, farmers and 


* WESTERN CARTRIDGE COMPANY e* 


builders. Instead of carbines for 
soldiers, there will be roller skates 
for kids—and there will be brass, 
bronze and other metals for radios, 
refrigerators, irons—a thousand 
peace-time uses. 

It will be a great day, when we 
can all "down tools'' on the war job 
and pick up the tools for the job of 
peace once more. Then the songs of 
scores of machines making things 

to make life better, will 

be as joyful as the bells of 

Pleasant Valley. 

OLIN INDUSTRIES, INC., 
East Alton, Illinois 


WESTERN BRASS MILLS *. BOND ELECTRIC 
GOVERNMENT OWNED OLIN OPERATED TACOMA 


MINUM DIVISION * UNITED STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS ORDNANCE PLANT) ¢ LIBERTY 
"DER COMPANY * EQUITABLE POWDER MANUFACTURING COMPANY * COLUMBIA POWDER COMPANY ¢ EGYPTIAN POWDER 
COMPANY * TEXAS POWDER COMPANY 
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FILEWORTHY FACTS 


ABOUT 


i The I-S 
ASPRINGBOARD 







Published by INSTRUMENT SPECIALTIES CO., INC, 
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MICRO-PROCESSED " 


PRE-FORMED SPRINGS SPEED ASSEMBLY 
OF FIELD TELEPHONE GENERATOR 


Holtzer-Cabot Eliminates Costly Hand 
Adjustments By Using Accurately 
Pre-Formed Be Cu”? Springs 


Ability of Beryllium Copper™? to be 
pre-formed during hardening has made 
it possible for Holtzer-Cabot to pro- 
duce contact assemblies for their field 
telephone generators without any man- 
ual adjustment — resulting in lower 
production costs, faster assembly, and 
less drift in service, 


The contact assembly, consisting of 
two identical blades with slight offset, 
must maintain contact pressure within 
relatively narrow limits. The tradi- 
tional answer to this problem was to 
assemble the blades flat and bend each 
blade by hand, overbending to allow 
for springback and inevitable relaxa- 
tion. This method is obviously costly 
and open to human error; there is lack 
of permanence in the adjustment, 
especially for high temperature serv- 
ice conditions. In addition, the ductil- 
ity needed for bending requires a 
substantial sacrifice of obtainable 
spring properties in beryllium copper. 


Holtzer-Cabot 
Specialties with 


supplied Instrument 
carefully adjusted 


ELASTIC MODULUS of BERYLLIUM COPPER" 


COMPARED WITH COMMON SPRING ALLOYS 


BRASS | — 


PHOSPHOR BRONZE —]l 
NICKEL SILVER, —— 


OEM UM COP Pea 


MONEL | ] 
STAINLESS STEEL 2 
CARBON STEEL * 


— 


M 


ELASTIC MODULUS 2/04 


One physical constant which always 
enters into the design of springs is 
the elastic modulus or the ratio of load 
to deflection for a given design. This 
stiffness characteristic of spring ma- 
terials influences the selection of the 
material for many applications. If a 
large amount of energy is to be stored 
within a small space, a stiff material 
having a high modulus (low deflection) 
is used. If sensitivity is needed, as in 
instrument springs, a low modulus 
material is selected which has a large 
deflection with a given load. 


Modulus also affects working 
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model assemblies to give exact pres- 
sure required. I-S engineers then de- 
veloped tools to produce the required 
offset angles and heat-treating fix- 
tures to hold the angles during hard- 
ening heat-treatment. No adjusting 
is necessary when assembling the 
micro-processed contact blades. 


Design engineers are invited to dis- 
cuss such cost saving and design im- 
proving plans with I-S engineering 
staff. 
stresses. For a spring with a given 
deflection, the material having the 
highest modulus will be the highest 
stressed. Since beryllium copper has 
a modulus value midway between non- 


ferrous spring materials and steel, it: 


can be designed either for sensitive 
calibrated springs or for energy stor- 
ing springs. 

The modulus of heat-treated Be Cu 
is considerably higher than that of 
the un-hardened alloy. If deflection 
rate is important, developmental or 
experimental parts should be made 
only from properly hardened Be Cum», 

I-S laboratory facilities are avail- 
able for consultation on any modulus 
question. 








| 
| 
| 


CEUC 


LITTLE FALLS, NEW JERSEY 












COPPER 





BERYLLIUM 


| FROM THE I-S LABORATORY | 


TEMPERATURE COMPENSATION 
OF SPRINGS 


In an adjoining table are elastic mod- 
ulus values for commonly used spring 
alloys at room temperature. All of 
these alloys, including Beryllium Cop- 
per, show a change in modulus or stiff- 
ness with a change in temperature, 
most materials showing increased de- 
flection at a given load with an in- 
crease in temperature. Increase in 
deflection of beryllium copper springs 
is approximately one percent for each 
80° C, rise in temperature. 

In calibrated springs where the 
effects of temperature are important, 
temperature errors are usually com- 
pensated by such means as bi-metallic 
elements, change in resistance, or 
change in permeability with tempera- 
ture. Compensation may also be ob- 
tained by using a spring made up of 
two elements*; one, usually beryllium 
copper, having the normal negative 
temperature coefficient and the other 
element of invar which has the un- 
usual property of increasing stiffness 
with temperature rise, 

Elinvar, a nickel-chromium-iron 
alloy has no change in modulus with 
temperature but must be used in the 
annealed state, restricting it to low 
stress applications. A similar alloy, 
Iso-Elastic, has a constant modulus 
when severely cold worked and, heat- 
treated, which allows higher working 
stresses and a wider field of use. 

Recently, a new age hardening alloy 
of the Elinvar type has been devel- 
oped which combines some of the de- 
sirable properties of beryllium copper 
with a constant modulus. This alloy 
is still in the experimental stage but 
shows considerable promise. We would 
be glad to keep you posted if you are 
interested. 


* Patent No. 2,236,158 


| LITERATURE | 


A limited number of copies of an 
article by F. S. Stickney, “Making 
Spring Grade Beryllium Copper Wire," 
are available through the courtesy of 
Little Falls Alloys, Inc. I-S will gladly 


send you a copy upon request. 


ENGINEERING SHORT-CUTS 


An increasing number of design and production engineers have been stating their sprin 
specifications on performance rather than design. Actually, these engineers tell us what they 
want a particular spring to do, and then ask us to produce a spring to meet their physica 
and service requirements. The I-S engineering staff will gladly accept design responsibility 
and will produce springs to meet such performance specifications, To accept this responsibility 


we need to have the following information: 


(1) How the spring is to be used. 
(2) The frequency with which it operates. 
(3) Maximum operating temperature. 


(4) Corrosive conditions to be met. 

(5) What tolerances are critical. 

(6) The degree of stability required. 

These are important as well as the follow- 
ing standard details as: 








(1) Working load and working length 


] 


(2) Maximum solid height and soli 


length. 
(3) Maximum outside and 
eters. 


inside dian 


The short cut to maximum spring per 
formance is to give the above data to I-S 
We'll do the rest. 
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It took a heap of squeezing, many humps and 
hollows to fit this 40-gallon oil tank into a 
former 28-gallon tank space. Magnesium 
sheet has the formability to do the job. 
American Magnesium's more than twenty- 
five years’ experience in working with 
magnesium provides real know-how. Mazlo 
Magnesium sheet can be successfully formed 


cold, warm or hot, depending upon the design 


MAGNESIUM 


Here's how American Magnesium 
is building 40-gallon Oil Tanks 
for P-47N Thunderbolt fighters. 


<- - MAGNESIUM 
SHEET HAS FORMABILITY 


of the part involved. 

American Magnesium will gladly share the 
know-how gained through its many years of 
designing, manufacturing, and assembling 
magnesium parts. For this assistance we 
invite you to write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1702 Gulf Building, Pittsburgh 


19, Pennsylvania. 


PRODUCTS 


ag tt 


AMERICAN MAGNESIUM 
vno GORPORATION ` P 


SUBSIDIARY OF ALUMINUM C O M PA N Y AMERICA 
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Important Facts 


you should know 


about Zt? SAPPHIRE AND RUBY 


(Synthetic Corundum) 






—— on — — y " — 


Linoe Sapphire and Ruby Have These Qualities | 





© LINDE Sapphire and Ruby have 







a unique combination of proper- Mitte ell. c.. occ 2,050 deg. C. 
ties of special interest to machine 

and product designers in many 

industries. Composed of single Hardness, Mohs’ Mineral Scale....,..... 9. 
crystals second. only to the dia- 

mond in mineral hardness, they Tensile Strength. ....... 65,000 Ib. per sq. in. 






can be given a surface that is per- 





Elastic Modulus ....60,000,000 Ib. per sq. in. 







fectly smooth. Their properties 





listed at the right, and typical 






uses listed below, may suggest 







Chemical Resistance ............. Excellent 
how you can use thesé unique 
man-made gem materials for 
parts requiring the utmost in Thermal Conductivity ................ Low 








hardness and wear resistance. 





WET Electrical Conductivity ............... Low 





Some Ways in Which They Are Used... = How They Are Supplied 


EN » SF 


| Bearings Thread Guides Gages 


Half boules, 
weighing up to 
150 carats 













Rods .070 in. to 
.125 in. diameter 






THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
UCC 
80 E. 42nd St., New York 17, N. Y. 










BUY UNITED STATES WAR BONDS AND STAMPS 
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PERHAPS THAT AEW FINISH YOU'RE SEEKING IS 
ropav's NER PORCELAIN ENAMEL 





NEITI 4 NOR RAIN —nor temperature 
changes nor air-borne dirt—can injure the handsome 
porcelain enamel finish recently developed for such appli- 
cations as electrical transformer cases. Applied in a single 


coat, in any of several dark colors, this finish provides 


“lifetime porcelain” protection at a surprisingly low cost. 


A i 


"2 hold no terrors for still another new 


porcelain enamel. Consisting of a standard-weight ground coat i 
and one or more cover coats, this hard, smooth, fused-to-the- 


steel finish has passed every test for undersea applications 


) 


(in two Navy projects which at this time must remain secret). 





Available in all colors, including white. 





— — — — — — — — — 


| HIGH RESISTANCE io heat, 
` * . | 
Today s Porcelain Enamel is Tough. i impact and wear is provided in a 


new one-burn color coat—ideal 


Thinner coats and better i / s 
bonding qualities make I for such items as electric iron 
g : 


today’s porcelain enamels 
more durable than ever. 
Without any sacrifice in 
appearance or wearing 
qualities, they’re now | \ 
tougher ... actually flexi- (=? 
ble . . . more shockproof } 
ind impact resistant, 

Get all the facts about 
these versatile inorganic 
hnishes. Why not write 

day? 


hoods and space heaters. Light 


in weight, it permits the use of 





lighter gauge metal for many 
parts. It saves finishing time, 
also—providing a beautiful, 
durable finish with a single 


coat and a single “firing” 


operation. Available in blue, 





green, brown and gray. 


— 


FERRO ENAMEL CORPORATION M 
— 


b 


TOMORROW, AS IN THE PAST, THE FINEST PORCELAIN ENAMELS WILL BE MADE WITH FERRO FRIT, CLAY AND COLORS... AND IN FERRO-BUILT PORCELAIN ENAMELING FURNACES 
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TO RESIST WEAR AND BREAKAGE 


That is point number one in buying gears—teeth that resist wear, that 
do not break under strain. 

When your gears are cast steel, you can add to wear resistance such 
important properties as good machinability, and wniform tensile 
strength with absence of flow lines. 

Cast steel gears also may be given differential heat treatment, and 
are readily weldable should repairs become necessary. 

It is sometimes possible to use gears with cast teeth—eliminating 
costly gear cutting operations 

The properties most useful for the job can be specified in advance 
for gears as well as other mechanical or structural parts—all the de- 
sirable properties of steel as a material, in any combination you require. 

Add to that the economy of the casting process in producing any 
shape you want, with resulting savings in finishing and assembly. 

Through extensive research and improved techniques, steel castings 
offer you advantages over any other methods of adapting steel itself to 
your purposes. 

Whatever you make, or plan to make, it’s good, sound business to 
consult your steel foundryman—especially in the planning stage. Or 
you may feel free to write direct to Steel Founders’ Society, 920 Midland 
Bldg., Cleveland, Ohio. 


MODERNIZE AND IMPROVE YOUR PRODUCT WITH 
| uw l | D 
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DOW CORNING 


Dow Corning, pioneer in silicone product development, brings outstand- 
ing new efficiency to the mechanical equipment of American industry. 
In the en’arging family of D materials are Fluids, Greases, Compounds, 
Insulating Varnishes and Silastic*, the new Dow Corning Silicone Rubber 
—products that extend the range of service temperatures well beyond the 
thermal stability 9t oM reo ume / 


+ s ey 


TED RESISTORS 
25 successtully at 
under 

Grade 5 Class 1 


Dow Corning Silicone products are available in o W 
commercial quantfties. Inquiries on your own 


specific applications are invited. ` ol nin ø 


DOW CORNING CORPORATION FIRST IN SILICONES 
MIDLAND, MICHIGAN 
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Cross section shows intricate 


series of parallel fins. 


In the high pressure aluminum die casting slot with cored holes butted against it. 
illustrated, note the series of thin parallel New Products will give your products prop- 
fins . . . deep vertical cored holes . . . er attention. Submit your problems NOW 


thin but rugged flanges . . . wide vertical while there is still time to plan. 


ENIGiel PRESSURE DIA CASTINGS 


ALUMINUM * MAGNESIUM * ZINC 


—{ orporstion—— 


CHIGA 
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In the design 
and manufacture of 
your products Pr * 


«OPE 







o cia culo ino ute fnis Fa 





gine’ ia fians 
OFFERS THESE ADVANTAGES: 


Because Kopp Engineered Glass successfully withstands | 
destructive forces such as corrosion, abrasion, heat, aging—products in which | 


it is used have longer life. | 


i ERVICE. The many good qualities of glass enable designers to use | 


this material to improve the service and performance of their products. 


f D APPE, Kopp Engineered Glass parts frequently add to 
the appearance of the complete assembly because of the inherent beauty of 


glass, or the uniformly clear colors of Kopp Glass when color is a factor. 


In addition to the economy of longer life and better service, 
Kopp Engineered Glass often permits the introduction of assembly or manu- 


facturing economies that effect worthwhile savings. 


| If light control is a function of the glass you use, Kopp 
has a wealth of experience on this subject to place at your disposal. The trans- 
mission of infra red and ultra violet rays, beam control for concentration or 


diffusion, accurate color transmission; these are some of our specialties. 


cc RN 


Write for the informative booklet ‘‘Looking at Engineering Problems Through 
Glass.” 


KOPP GLASS nc. 


SWISSVALE, PENNSYLVANIA 
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What are Bethlehem Cold-Formed Shapes? They’re light 
sections, formed cold in presses, brakes and rolling machines, 
from steel sheet, strip or plate. 


What are the advantages in making products or parts from 
Cold-Formed Shapes? Here are some important ones: 


Versatility. Angles, channels, zees, tubing, curved and 
irregular shapes—these can be produced on Bethlehem's 
complete cold-forming equipment, in virtually any type or 
size of section. Users of Cold-Formed Shapes include ship- 
builders, makers of automotive and railway equipment, metal 
furniture, refrigeration, building and highway equipment, 
producers of sheet-metal articles. 


Economy. Cold-Formed Shapes provide lightness, thus 
saving metal and labor costs. They can often be substituted 
where hot-rolling is impractical, or where producing heavy 
sections in small quantities would be uneconomical. 


Eye-Appeal. Cold-forming makes for greater precision 
and uniformity than is possible with hot-rolling. And where 
good appearance counts, Cold-Formed Shapes with their 
smooth surface rate high. Shapes can be furnished painted, 
if desired. 


There are countless products where savings can be made 
by using Bethlehem Cold-Formed Shapes. Is yours one of 


them? Send for illustrated booklet on Cold-Formed Shapes. 
Write to the nearest Bethlehem district office, or to Bethlehem 
Steel Company, Bethlehem, Pa. No obligation, of course. 


PRODUCT ENGINEERING — AucusT. 1945 





"d 


FOR ELECTRICAL APPLIANCES ej] 


4j OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 
g f, 

0 i sn? 
roo.s /7 nanos Si) autos gap pranes SZ 
CASES FOR JOsciocKs Sp cameras Gd seweLRy 
BATHROOM FIXTURES KZ*5 MEDICAL ACCESSORIES f. 


“Wa Anything £e Tbars s 
KU E CEA I UULU 


VA Le 


M ÓM 
WE WI. Is. 


ENGINEERING Aucust.. 1945 


With this new plant completed and equipped, Amos 
facilities have been greatly expanded for doing plastic 
jobs—and doing them right—for compression as well as 
injection molding. 


From engineering to finishing, Amos does a complete job 
of plastic molding—and does it the way you want it, 
exactly right. Amos engineers know how to design the 
job right—and they do—using the right plastics in the 
right places. 


Amos tool makers know how to build dies and fixtures 
that produce perfect jobs. And they do! Amos production 
and finishing facilities—with quality control of every 
operation — assure customer satisfaction with the com- 


pleted job. 


Send us your drawings or write us what you're planning 
in a plastic job you want done right. 


AMOS MOLDED PLASTICS + EDINBURGH, INDIANA 


Division of Amos- Thompson Corporation 





DIE CASTING 


SAVES A 
1 





OPERATION! 


SAND CAST 





Im | 


Cost per piece was reduced 70%, experience to Properly apply this 
when this part for a Link trainer was process to individual problems. Why 


die cast instead of sand cast. Saving not put their knowledge to work for 
was effected by die casting the part you? 

with 16 holes cored throughout the 

Casting, thus eliminating the expen- 

sive hole-drilling operation formerly 

necessary, 


1 — 


It's another factual instance of 


how die casting is often the most prac- tq hy Q E 
tical method of obtaining both speed 

and economy in production. And Mt. Mii ihe niat: 
Vernon engineers have the skill and Et LE. AME SE, 


d SERING AUGUST. 
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In years of peaceful progress to come, American aviation 
will girdle the world with aerial pathways for goods and 
travel employing aircraft of ever-increasing dependability, 


comfort and speed. 


Keeping pace with these developments, Superior Stainless 


STRIP Steel will provide the matchless combination of 


strength, beauty, and timeless durability which makes 


Stainless truly the metal of flight . . . produced by specialists 


in flawless coils of any length, with exact precision in specified 


P compositions, temper, dimensions and finish, for maximum 


fabricating ease and economy! 


uy erior STAINLESS STRip STEE) Superior Steel 


CORPORATION 
CARNEGIE, PENNSYLVANIA 





PLAN WITH DU PONT TODAY FOR 
FINISHING YOUR PRODUCT TOMORROW 


Today’s war needs still get first call at Du Pont. 
But if you have a peacetime product in the de- 
velopment stage, we’ll be glad to plan with you 
for a finish that will give superior protection, 
greater beauty and top sales appeal. 


Du Pont laboratories—the same that gave 
you DUCO and DULUX-—have been busy formu- 
lating new wartime finishes to keep finishing 
lines at peak production. From this research will 
come the finishes of tomorrow—that will help 
rate your product a winner in the great market 
ahead. 


Whatever your finishing problems— whether 
you are turning out the tools of war or antici- 
pating the products of peace—see Du Pont first. 
Our years of experience and practical "know- 
how" can save you time, trial and money. 


— 


NURSEMAID TO A BAKING 


OVEN— Finishing of air deflec- 
tors was bogging down production in an important war 
plant. An emergency call brought a Du Pont Finishes 
Engineer. After measuring temperature variations of the 
metal as it passed through the baking oven, he recom- 
mended a change in the finish formula. Result: Conveyor 
speed increased from 4 to 9 feet per minute; bottleneck 


eliminated — a tv pical demonstration of the Du Pont Fin- 
ishes Service available upon your call. 


IMPROVING ON NATURE — For many years, Far Eastern 
jungles were the only source of the resin used in high- 
grade varnishes and enamels. But in 1929, Du Pont 
Research developed a synthetic product, better by far 
than its equatorial cousin. This man-made vehicle added 
toughness and elasticity to the desirable qualities of hard- 
ness and high gloss. Its first important use was in DULUX, 
the finish that has since set new standards in durability 
and protection for products of many industries. 


WEAR AND WEATHERING of railway equipment makes fin 
ishes of proved durability an absolute requirement. And 
here, as in hundreds of other industries where finishing 
needs are specialized and exacting, Du Pont has the 
answer. If you have a finishing problem that needs com- 
petent handling, write to: 

E. 1. du Pont de Nemours & Co. (Inc.), Finishes Division, 
Wilmington 98, Delaware. 


DEPEND ON G PINY) FOR BETTER FINISHES, 


“REG. U.S. PAT, OFF. 


BETTER THINGS FOR BETTER LIVING. 


-- THROUGH CHEMISTRY 
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First-time visitors at our plant are usually 
amazed at our facilities for making such 
widely different products as (1) small motors 
or electric assemblies; and (2) molded plastic 
parts. But they always agree we know 
these two jobs. 

For instance, our Smooth Power motors 
drive mechanisms that record and play every- 
thing from grand opera to news broadcasts. 
They're equally smooth, quiet and efficient 
in industrial, commercial and domestic appli- 
cations. That's because they're engineered, 
fabricated and assembled to the most critical 
requirements. 

In our molded plastics division, our people 
know plastics, and what they will or won't do. 
Engineers, mold makers and machine opera- 
tors are continually alert for ideas or methods 


that will improve or speed production, or 





REMEMBER OUR 2 SERVICES 


yao prit —_ 


d 


4 


LZ 


reduce costs. Simple or complicated, large or 
small, in any quantity, we work to close tol- 
erances and fine finish, 

So, it will profit you to remember these 
two services for your future production. 
Right now, we can’t divert either engineer- 
ing or machine time from high priority work. 
But we hope the day is not too distant when 
we can help you on your requirements in 


small motors and molded plastics. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA + OHIO 








ENERAL 


NDUSTRIES 
COMPANY 



















MOLDED 






























































thove: Hydrostatic testing machine checking a propeller shaft sleeve. Below: Intensive labora- 
for 


i : 
research and testing at Sbenango-Penn assures rigid control and progressive development. 


CENTRIFUGAL CASTINGS 
BY SHENANGO-PENN 


HE propeller shaft sleeve shown above on 

test is one of thousands cast and machined 
by Shenango-Penn for the Navy and Maritime 
Commission. Other tubular parts commonly 
cast and finished by Shenango-Penn include 
bearings, bushings, rings, sleeves, liners, rolls 
and many additional parts for engines, machines 
and equipment of various types. 

Time and again these parts have demonstrated 
their outstanding quality, their soundness and 
all-around superiority. It’s not surprising when 
you consider that Shenango-Penn’s centrifuga! 
casting process provides greater density, more 
uniform grain structure, higher tensile strength, 
better elongation, no sand inclusions, no blow- 
holes and less porosity. Such castings are better 
able to withstand shock and pressure . . . will 
wear longer . . . will hold up where other cast. 
ings would be sure to fail. 


Write for Bulletin 143 containing alloy speci- 
fications, physical and chemical properties, size, 
applications and other descriptive data. 


SHENANGO-PENN MOLD COMPANY 
654 West Third Street ^ DOVER, OHIO 


Executive Offices: Pittsburgh, Pa. 


ALL BRONZES * MONEL 
METAL * ALLOY IRONS 
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An PLA Ua... 


Whether a product is required to withstand the 
charring heat of an electrical spark or the corrosive 
bite of an acid bath, two extra features set it off when 
it's a TECH-ART molded product. The first is sound 
product engineering—the second is master craftsman- 
ship in mold-building. The two combined start off 
TECH-ART’s wide molding facilities with the trouble- 
free molds necessary to insure that your product— 
mechanically, physically, and dimensionally—will be 
another plastic success story by the time it reaches 
the job for which it is custom-built. 


EAE 
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Melded in PLASTICS 


These ‘‘bow-tie’’ frames for an electrical testing 
instrument were a new design specifically calling 
for plastics. Brought to TECH-ART by a prominent 
manufacturer of electrical equipment, they were turned over 
to TECH-ART engineers, who designed a mold and selected 
a material that would produce parts with a dimensional 
variation of less than .005-inch. TECH-ART mold 
building craftsmen added the finishing touch 
— producing the precision mold that made 
these accurate parts another Plastic 


Success Story by TECH-ART 
* 


TECHNICAL NOTES: Produced by compression, these parts were 
molded from a material which provided the high dielectric prop- 
erties necessary for trouble-free service in an electrical circuit. 


36th Ave. and 41st Street + LONG ISLAND CITY, N.Y. + Tel. AStoria 8-6050-1 
SUCCESSORS TS BOONTON RUBBER MANUFACTURING COMPANY 
PIONEER PLASTIC MOLDERS 


Established 1891 
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Design that part in ArmaSteel 


The competition for postwar markets 
is going to call for some close attention 
to manufacturing costs. They must be 
kept down...and without sacrifice of 
product performance. 

That’s your cue to investigate Arma- 
Steel. 

ArmaSteel is a high-strength, highly 
machinable metal that is cast to con- 
form closely to finished shapes. The 
reduction in the amount of metal to be 
removed saves time and money. Ex- 


ceptional machining characteristics ex- 
tend tool life and permit increased pro- 
duction per man-hour. A wide range 
of physical properties, consistently 
obtainable through production heat- 
treating processes, makes sure that your 
ArmaSteel part will meet the particular 
requirements of your application. 


You can eliminate many operations, and 
speed the rest, by designing parts in 
ArmaSteel. Get the facts today...for a 
better product at less cost tomorrow. 


KEEP BUYING WAR BONDS 


TE FOR A LEADING ROLE IN INDUSTRY 
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MALLEABLE IRON bivision of GENERAL MOTORS 


SAGINAW. MICHIGAN 


ot 
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ARMY ORDNANCE AWARD 


FOR MERITORIOUS 
PRODUCTION 


THWEST 


Vesti 


We are Pioneering the Way! 


When this Company was founded over five years ago by a small group of 
young men, new developments in the plastics industry began to occur. The 
founders of Northwest Plastics were chemists and engineers pledged to 
contribute to this new enterprise the best of their knowledge and experience. 


Two years passed, and then Pearl Harbor became the most discussed event 
in all the world. Almost over night Northwest Plastics was conscripted into 
service, and for over three years this company has been making a definite 
contribution to the war effort. Under war restrictions the nature and quality 
of our war products must remain secret. 


We do, however, welcome your inquiries as to the many services we are 
able to render to concerns interested in post-war markets. Write today. 
Northwest Plastics, Inc. 2233 University Avenue, St. Paul, Minnesota. 


Compression moulding e Transfer moulding e Injection moulding e Extrusion moulding 
Modern Tool and Die Department ~- èe Finishing, Fabricating and Assembling Department 
Laboratory for Testing ~ Engineering and Product Design. 
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Your PLANS FOR THE FUTURE 


e Lightwelyht, high strength and 
Magnesium Castings ideat“for hundrs 
you have designs which Magnesium. © 
Superior engingers will be glee E " 

No obligation. A a 


. m j^ 
| PES. 

rature on dëêsigning, machining, and 
finishing magne castings—on request. 


DIVISION OF SUPERIOR BEARING BRONZE CO., INC. - 140 BANKER STREET - BROOKLYN 22, N. Y. 
MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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MOTOR FRAME — Three 


rings are inserted inside a 
fourth ring by shrink fitting and 
welding operations to save internal 
machining costs. Outer Ring: 17 !$'" 
OD x 16?4$" ID x 133” wide. 


OCTAGONAL MOTOR ee 
FRAME—9%” OD x 8” 

ID x 4%” wide (" wall). 
Dresser rolls and welds this 


unusual shape. 


MOTOR-BEARING BRACKET—Ring, 


1074" OD x 9%" ID x 4” wide; End 
Disc: 1074" OD x 3!4" ID x 46" wide 
Dresser fabricates the complete weldment 


LARGE MOTOR- 

GENERATOR SET 
FRAME- —17'" OD x 16" 
ID x 36?4'' wide. Dresser 
rolla and welds frame, cuts 
openings, welds feet. 


SMALL MOTOR. [3 
GENERATOR SET 

FRAME with angle iron 
feet. 11" ID x 97," OD x 


l0! 4" wide. A routine 
job at Dresser! 


'The electric motor parts illustrated here are Dresser has been making products which de- 
typical examples of how Dresser saves ma- mand accurate fabrication through rolling, 
terial and machining costs in the produc- welding and sizing many circular shapes 
tion of many unusual circular shapes. Pro- setting new standards of accuracy, strength 
duced by other methods, extensive machining and economy. This experience, plus complete 
formerly was necessary to arrive at the de- facilities for quantity production of rings of 
sired dimensions. varied section and size, now are available to 

Dresser-fabricated, rough dimensions are help you meet competition with better prod- 
more accurate—thus reducing and often elimi- ucts and lower costs. 


nating machining to reach final dimensions. Send us your inquiry, or write for the booklet 

Inner ring construction (see round motor PA *RINGS FOR WAR". 

frame, top left) wherever applied, saves addi- 

tional material and internal machining. DRESSER MANUFACTURING DIVISION 
For almost three-quarters of a century, Bradford, Pa. 


A E \ VI R RINGS and FORGINGS 


| 
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Whenever you have to provide, in pro- 
duction, for fastening two or more pieces of 
metal together it pays to remember that the 
quickest, simplest and lowest cost method is 
to spot-weld them. 


No “extra” parts are needed as with 
bolts and nuts, rivets, clamps of all kinds, 
etc. There are no holes to drill or punch, 
ream or tap, or align. 


With PROGRESSIVE equipment, more- 
over, you can spot-weld* metals (aluminum 
and other non-ferrous metals, plain, stainless 
and other alloy steels, etc.) in thicknesses 
from thin sheets to heavy structural sections. 


PROGRESSIVE field engineers, backed 
by a greatly expanded staff of design and 
application engineers selected from the re- 
sistance welding industry on the basis of 
their experience and Success are ready to 
assist you in "designing for welding’’. 


\ \ We will also be glad to send you a copy 
*—In addition to spot-welding W | ! of "RESISTANCE WELDING AT WORK', 
machines and guns, PRO- \ containing some 100 examples of typical re- 


offers a complete N sistance welding applications. 
lineoíresistanceweldingequip- — 


mont, including flash, butt, Ask for Booklet #WP-44 on 
seam and projection welders. \ your company letterhead. 


PROGRESSIVE WELDER CO. 


SEAM PROJECTION & BUTT... Electric Welding Equipment ... PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE «+ DETROIT 12, U.S.A. 
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INSIDE STORY OF BUNDYWELD 


] Bundyweld Steel Tubing is made by a process 
entirely different from that used in the making of 
any other tubing. A single strip... 


. . . are assured by the use of close tolerance cold 
rolled strip. This double rolled strip in tubular 
form is next passed through . . . 


... A SOLID double wall steel tube completely cop- 

per brazed throughout 360° of wall contact, copper 
oated inside and out, free from scale and closely held 
o dimensions. 


? .« « » Of copper-coated S.A.E. 1010 steel is contin- 
uously rolled twice around laterally into tubular 
form. Walls of uniform thickness and concentricity . . . 


. a brazing furnace, where the copper coating 
fuses and alloys with the double steel walls. After 
brazing and cooling, the tubing has become . .. 


2. SMOOTH JOINT 
3. SOLID DOUBLE | 


4.COPPER COATED 
INSIDE AND OUT 


~ 


Bundyweld is furnished hard or annealed in a wide 
range of standard diameters and gauges up to 5” 
O.D. Special sizes, cold drawn as desired. Also furnished 
in Monel. 


` 


For further information write Bundy Tubing Co., Detroit 13, Mich. 


i 3 "hs "uj , a 


CNGINCEREO TO 


* * 


BUND Y TUBING 


Standard Tube Sales Corp. 
1 Admiral Avenue 
Maspeth, New York City, N. Y. 


fic Metals Company, Ltd. 
3100 19th Street 


Francisco 10, California 
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DISTRIBUTORS 
Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


ER i NI e. 
op Rho 8 B isst 
^ 


— * 


YOUR C(XPECTATIONS 


— — 


REPRESENTATIVES: 


Rutan & Company 
112 South 16th Street 
Philadelphia 2, Pennsylyania 


AND 


Eagle Metals Company 
3628 East Marginal Way 
Seattle 4, Washington 
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... for lower cost 
product identification 


If your post war product requires identification, trade marking, 


lubrication instructions, patent or operating data...investigate Meyercord 
Decalcomania name plates. They’re easily, quickly applied at production line 
speed ...to any commercial surface...in any size, colors or design. No screws, 
rivets or bolts required. Easy to use, lasting adhesives do the job. Meyer- 
cord Decals can be made resistant to water, oil, acid, dirt, fumes, tempera- 


ture extremes...even vibration and abrasion. Address inquiries to Dept. 16-5 
-D DA 

^ — MC 
— yi vey nN 
FREE DESIGNING SERVICE... 7» | 
Manufacturers and designers are invited to avail Ws 
themselves of Meyercord's free designing and techni- 
cal consultation service on postwar identification problems. 


THE MEYERCORD CO. 


World's Lorgest Decalcomania Manufacturers ; VEM 


5323 WEST LAKE STREET * * * CHICAGO 44, ILLINOIS — 
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Using an ordinary spray gun, coat the tem- reproduces wor "e 
plate material with Kodak Transfax Primer... metal in 5 swift step 


? Spray with quick-drving Place the original drawing Rinse 
Transfax Spray, for a in contact with the sensi- monia solution, then with Primer, ur »reprodugt 
light-sensitive surface that  tizedsurface...exposetoarc water... and there’s your minutes—for Wrication™ 
reproduces any drawing... or mercury vapor light. bending, punching, and fla 


>, first with weak am- on an 


drawing on metal. 


NE of industry’s most revolutionary time and labor 

savers—rapid, accurate, economical—the Kodak Trans- 
fax Process takes hours less than laborious scribing . . . pre- 
pares templates for fabrication in as little as 8 minutes 

Kasy to install, the Kodak Transfax Process calls for no 
riorities . . . no scarce equipment . . . no special training of 
workers . . . is handled in ordinary light with a spray gun and 
à water hose. Five simple steps—simple even for beginners 
complete the process in a jiffy. 

Efficient, economical, the Kodak Transfax Process speeds 
production in many ways—where layouts are complex 
where instructions must go on templates . . . where multiple 
reproductions are needed. For full information write: East- 


ma Kodak Company, Rochester 1. N. X. 


ANOTHER METHOD: Reproducing reproduction is identical in size with 
work drawings directly on tem- the original drawing. In the projec- 
plate material, the Kodak Linagraph tion method, variation in scale is pos- 
Process employs light-sensitive Kodak — ;sible... valuable in the making of ex- 
Lina iph Transfer Paper—laminated perimental models. With either 
tothe template sheet —permits “‘print- method, reproduction is photographi- 


ing the layout by either contact or cally accurate and complete; and time 


Projection. In the contact method, and money are saved. 





WICK and SPEN... 


..- Ability Unlimited 


There’s one word which describes the way Wick and Spen 


size-up a spring problem. That word is thoroughly! his ap- This queer looking, formed steel clamp performs 
o © < with our amphibious fighters. It puts a water- 

proach gives them the ability to study and understand your tight crimp in gas mask hose, and keeps the 
s 7 - cannister dry during landing operations. 21 


requirements—and, then, to design a spring or formed wire forming operations were required to make it. 
product that exactly fits your need. 

After 124 years of specializing in the engineering and manu- 

facture of high grade wire, springs, and formed wire products, 

we have acquired a "know how" that never fails to pay off. To 

make certain our products have the necessary stamina to stay 

on the job, we make the steel in our own open hearth furnaces 


—we draw it, form it, temper it and then test it in our own mills. 


Does this beginning-to-end control interest you? Then tell us 
about your problem — our engineers are ready to help you. Also, 
we would like to send you our free book, “Springs and Wire 
Forms.” Write to Spring Headquarters, Wickwire Spencer 
Steel Company, New Bond St., Worcester 6, Mass. 


Dv iL y. j 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK (18), N.Y. $ 


Abilene (Tex.) * Boston * Buffalo * Chattanooga * Chicago * Clinton (Mass.) - Detroit - Houston * Los Angeles * Philadelphia * San Francisco *Tulsa * Worcestet 
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HARVILL DIE CASTING 
ANOTHER CASE rOR THE WE T le iai eio Sun 


CASE HISTORY No. 34 


YOU MAY NOT BE IN THE MODEL BUSINESS But 


STUDY THESE FACTS ® 35% iess weiout 


DIE CASTING CAN DO THE SAME OR MORE FOR YOUR METAL GOODS 


Die casting is the shortest known distance from raw material to finished product. 
This means dollars saved in the production of your metal goods items . . . higher 
profits for you... lower, more competitive prices on your merchandise. As you 
return to the manufacture of peacetime products ... or continue the manufacture 
of wartime goods... you must consider die-casting as a fundamental method of 
fabrication. The Harvill Die Casting Package Plan offers four types of machines 
designed to be used as a machine tool integrated in your production line. 


See RED and be ready 


Submit your plans for new products 
to “Red” Harvill and secure his 
recommendation as to savings 
possible by use- of the Harvill Die 
Casting Package Plan. No — There is a high production Harvill machine for every 
production analysis is complete manufacturing problem ranging from large, fully 
without this recommendation. automatic (above) to low cost manual equipment. 
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WHY TRANSFER MOLDING PERMITS VARIABLE WALLS 


P 


Uniform density, uniform “cure” and 
freedom from voids are readily achieved by 
Transfer molding even when they are im- 
possible by compression molding. 


Transfer molding, which uses conventional 


compression-type presses, is generally the 
easiest, most economical method of molding 
the phenolics, ureas and melamines. When 
heavy and thin cross sections are desired in 
the same piece, Transfer molding is the only 


completely satisfactory process. 


Witness the insulating part, shown in two 
actual-size views at right, with thin, deep 
barriers between the various sections. The 
central barrier is only 1/32” wide and is 


5/8” deep. 


In producing this part by Transfer mold- 
ing, the compound was fully and uniformly 
plasticized in a chamber connecting with 
the closed mold cavities. The compound 
entered the mold as a fluid, filling all parts 


of the cavities and driving entrapped air out 


of the mold vents. Hence both heavy and 
thin sections are perfectly homogeneous and 
the heavy walls are free from voids and 


undercured sections. After curing, the mold 


was opened and the completed parts easily 
removed. 


Transfer molding will, indeed, serve you 


through thick and thin. 


LITERATURE IS AVAILABLE AS FOLLOWS: 


A list of nearby licensees who can offer you the 
advantages of the patented Transfer molding process. 


Two bulletins.on Why Transfer Molding Is Econom- 


ical.” Bulletins on “Why Transfer Molding Gives Fine 
Inserts,” “Why Transfer Molding Improves Appear- 
ance,” and “Why Transfer Molding Permits Better 
Holes.” Also reprints of technical articles by Shaw 
engineers. 


Most plastic processes are used by Shaw and the 


Plax C tion, Hartford 5, Conn. Both i 
SHAW INSULATOR COMPANY ofer unbiased help in plastics applications, For the 
names of nearby licensed Transfer molders and for 


il 1. literature listed above . . . write Shaw. 


160 COIT STREET) AA. | IRVINGTON 11, N. J. 


MOLDED PLASTICS 
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LITERATURE IS AVAILABLE AS FOLLOWS: 


“Extrusion Blowing of Thermoplastics," an illus- 
trated folder. 
Several “how to” bulletins on Plax polystyrene 


products, 


Bulletins on Plax cellulose acetate, cellulose acetate 
butyrate, methacrylate and polyethylene products. 

Styramic, polydichlorstyrene, and ethyl cellulose 
are gmong the other materials offered by Plax in a 
wide variety of forms. Engineering help covering 
nearly all plastic methods and materials is available 
from Plax and the Shaw Insulator Company, Irvington 


11, N. J. For any of the literature listed above . 
write Plax. 
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From crystal clear square polystyrene bot- 
tles to brightly colored cellulose acetate 
Christmas tree balls, the Plax automatic 
extrusion blowing process is adaptable to a 
wide range of containers and decorative 


objects. 


With experimental years supplemented by 
years of actual production and sales, Plax is 


better able than ever to supply blown plas- 


tic products of various kinds. 


During the war, as each plastic material 
has gradually taken its special place, poly- 
styrene bottles have been largely used for 
air transport of medicines and acids. Weight 
and space-saving characteristics of plastic 
containers have proven them to be as 
economical for air shipments as less costly 


containers. Their strength and other charac- 


teristics, such as the resistance of polystyrene 
and polyethylene to chemicals, 


creased their desirability. 


have in- 


Postwar, such applications as toilet floats, 


replacing copper, may continue even with 
the ready availability of metals. We invite 


your inquiry now, 


— <> 
m "—" 
KEULEN N 


133 WALNUT STREET xe HARTFORD 5, CONNECTICUT 





WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St., New York 17, N. Y. 
Export Office: 90 Broad St., New York 4, N. Y. 
FOR CUSTOM INJECTION MOULDING ... TRY THE TRIO 
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THE NATIONAL SMELTING COMPANY 


CLEVELAND 5, OHIO 


SL) 
> 
co 
— 
— 
<r 
— 
— 
» a 
— 
— 
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showing physical properties and chemical 


P 


' 


composition, are but one example of the scientific control 
6712 GRANT AVENUE 


EST RECORDS 
that insures high quality in National Brand Aluminum Alloys. 


Wire or write and we shall be glad to discuss the advantages 
of National Brand Alloys for your particular requirements. 


1945 
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For You 
7 Dependable Source of 


Lor Te Pte FABRICATED PLASTIC PARTS 


Bearings Guides Structural 
Bobbins Instrument Angles 
Boxes Panels Terminal e . . . . 
Bushings Insulators —Blocks * Your products, your firm, your organization will benefit 
Cam Line —Board . . . . . 
— — Jig through using the fabricating services of McInerney Plastics 
Containers Pulleys Washers 
Fair-Leads Punchings Many Others Company. 
Gaskets Rubbing 

Strips 


First, you benefit from the economy in cost, because of our specialized 


^ TL, | Mi f " / facilities, skills and engineering. 


Secondly, you benefit from improved parts, their accuracy, close toler- 


* Laminated Phenolics * Cellulose Acetates : 
— X Methyl Methacrylate ance, better appearance and convenience for assembly. 
—fabric *% Polystyrene : E . á : 
—asbestos * Fish Paper Third, you benefit from the speed of precise production, on-schedule 
—wood * Cork, and : : T . 
ten eam E incall Mees delivery in whatever quantities required. 
á Neoprene * Sheets—Rods—Tubes 


Fourth, you benefit from an u»bampered choice of materials best suited 
Y, "n F, Ó y to your requirements in application and in economy, because McInerney 
— ding hese nerationd Plastics Company is engaged in fabrication, solely, and has access to 


the latest materials, the best sources and maximum buying power. 





Assembly Hobbing Shaving 

Blanking Jointing Silk- 

Broaching Machining Screening . * e o . . 

Buffing Marking Spraying è Your inquiries are solicited for fabricated plastic parts c 

C ter- Milli T i . . . . . . . : 
Sahin Pinin e designs simple or intricate, of sizes big or little, from materials 
Sinking Piercing Tumbling s sas 

Drilling — A — of any character and in quantities large or small. 

Engraving Post Forming Varnishing and 

Filing Reaming Many Others 






Ask for FREE Bulletin No. 27 


McINERNEY //z4Zica cn 


Chicago: 205 W. Wacker Drive 27 Commerce Ave., 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, 4 


Forming Riveting 


A 
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PRODUCT 


n the lives of all good engineers 
| would come in mighty handy- 
We know because we've had many à problem where 
it looked like aid from the occult was the only solu 
tion. Instead, We found that sound engineering plus 
the outstanding physical properties of Corning’s 
electrical glasses usually supplied the answers. 
jalities are ready to help you 
ar electronic products- Which 


HERE are times 1 
when a crystal bal 


These same glass qt 

produce better postw 

do you need? 

1. High dielectric strength 
wide range 9 

all frequencies. 


high resistivity low 
power factor f dielectric constants 
low losses at 


p 
TITRE 


7 Mth) 
£ llesearce 
search in Glass 


tODU¢ I 4 , » , . * 
ST MAS 


Electronic Glassware 


‘PYF X - 4 and * e register rade- mar and indicate manufacture by orning C iass r orning 
, YCC r s 
N k. H Gl wW N 
é NG” a 
egist d trad 
1a and indicat 1 fi t Y 
1 y 
^YRE VYCOR d «CORNIN( ( orks, Corn 


against gas, oil -and 


2. Permanent hermetic seals 
iss and glass. 


water between glass and metal or gl: 


3. Commercial fabrication to the fine tolerances of 


precision metal working. 
process produces metal 


4. Corning’s metallizing 
fication, permanently 


areas of fixed and exact speci 


bonded to glass. 


>d be interested 
ress Electronic 
orning 


Write us about your proble 

in seeing if glass can help you. 
Sales Dept.» R-8, Bulb and Tubing 
Glass Works, Corning, N. Y. 


2m Foyns 


‘ 





THAT EATS UP 
RUBBER ROLLS 


When a new paper mill was built recently, the 
mechanical equipment chosen was the finest, 
most modern obtainable. 

On one machine however, trouble developed 
in the rubber roll installed. It was found that 
the roll covering was being literally eaten up by 
certain chemicals in the ground wood stock. 

In spite of the machine’s mechanical excel- 
lence, its efficiency was seriously reduced. Such a 
problem is clearly one for the rubber specialist. 


In this case U.S. Rubber engineers were called 


in. They recommended a special synthetic rubber 
compound for the covering. This proved “indi- 
gestible"...the machine is now successfully do- 
ing the job for which it was designed. 

This ability to diagnose problems involving 
specialized rubber compounds has been devel- 
oped by U.S. Rubber technicians through close 
cooperation with industrial engineers in many 
fields. As a result, their counsel is being widely 
sought by design engineers working on impor- 


tant development problems. 


SERVING THROUGH SCIENCE WITH ENGINEERED RUBBER 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N.Y. 
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These ‘SPEC’ S” belong 


on your Postwar Plans, too... 


MAXIMUM MACHINABILITY 
| BUM ITE 


FREEDOM FROM STRAINS 


HIGH STRENGTH AND TOUGHNESS 


IMPROVED ELASTIC PRÜPERTIES 
REFINED MICROSTRUCTURE 


Works at 
AMBRIDGE, PA. 
CHICAGO, ILL. 
NEWARK, N.J. 

PUTNAM, CONN, 


The enhancement of these import- 
ant qualities in cold finished steel 
is the function of Wyckoff Furnace 
Treated Steels. 

Wyckoff Steel’s well balanced 
heat treating facilities operated un- 
der the most rigid controls provide 
the highest degree of uniformity to 


WYCKOFF 


SPECIAL 
FURNACE-TREATED 


STEELS 


constantly maintain these qualities. 
Treatments set up in accordance 
with the characteristics of the par- 
ticular grade of steel best suited to 
your production needs, can be car- 
ried out on production lots with 
laboratory exactness. Wyckoff en- 
gineers will-gladly supply factual 
data on Structure Controlled An- 
nealed Steels. 


-WYCKOFF STEEL COMPANY 


First National Bank Building, Pittsburgh 30, Pa. 
3200 S. Kedzie Avenue, Chicago 23, Illinois 


Manufacturers of Carbon and Alloy Steels — Turned and Polished 
Shafting — Turned and Ground Shafting — Wide Flats up to 12''x 2"'. 
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T & W FORGINGS - 


Usually Cost Less at the Point of Assembly 





"see. JS MD me - 


@ Designs that utilize fully the fibre-like flow line structure of 
steel assure forgings of maximum metal quality and dependable 


performance. Such forgings usually require less machining and 





finishing time, which makes them cost less at the point of assembly. 


Ask a T & W Forging Engineer about designing for forging while 
the part is still in the design stage. He will show you what makes 
the difference in the cost of a forging at the point of assembly. 


TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, O. 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 


KE DEAIKUI 


Yearsofunrelentingresearch byPhilipM.McKenna 
resulted, in 1937, in the discovery of the hardest 
man-made material—a unique intermetallic com- 


pound, tungsten-titanium-carbide, corresponding 


to the chemical formula WTiC2. This compound 
is the basic ingredient of steel-cutting composi- 
tions of Kennametal. It distinguishes them from 
all other cemented carbides. 


Introduced in 1938, Kennametal quickly became 
established as the tool material that made possible 
machining of hard steel, accurately, at greatly in- 
creased speeds. Kennametal's spectacular per- 
formance in this field was a tremendous stimulus 
lo increased research activities, which since 1938, 
have led to the successful development of: 


2757 7222 


feo Bottes Canliaea- 


a series of Kennametal compositions, of varying degrees of 
hardness, strength, and toughness, exactly suited for mach- 
ining various types of steel, as «ell as tough, stringy non- 
ferrous alloys. 

a new, highly abrasion-resistant tungsten carbide Kennametal 
composition that cuts cast iron at greatly accelerated rates, 
with amazing tool life. 

a complete line of machining tools, designed to make fullest 
utilization of possibilities inherent in Kennametal compositions. 
Kennametal lathe files, that outlast steel files up to 200 times, 
and produce a superior finish. 


a wide variety of wear-resistant products, including lathe and 
grinder centers, pump valve balls and seats, gage tips, etc. 


9  negative-rake carbide milling cutters, notable among which is 
the widely used inserted-blade Kennamill step-cutter. 


Research—looking to still further improvement in 
the properties and applicability of Kennametal— 
will continue, and expand, so long as the useful 
products of inventive genius are protected under 
an uninhibited American system of free enterprise. 


ria 


SUPERIOR CEMENTED CARBIDES 


re ars 
“KENNAMETAL Qe. catreose, ma. 
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WITH N-B-M SILVER BABBITT 


ike a protective coat of armor, N-B-M Silver Babbitt shields 
shafts and bearings from the effects of high speeds and 
heavy loads. In three years of ceaseless wartime service, it has 
proved equal to tin-base babbitts on every count. « When you 


specify N-B-M Silver Babbitt, you will be certain your bear- 


C77 WI NATIONAL BEARING 


COMPANY | 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. +» MEADVILLE, PA. » JERSEY CITY, N. J. » PORTSMOUTH, VA. + ST. PAUL, MINN. * CHICAGO, Ill. 
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„APPRECIATION 


Remember how it was—Duke was a pup 
—a pretty big pup at that . . . Every time 
you had the chance, you'd pat him... 
Maybe rub his ears a little—he liked that. 
He'd try to lick your face... You used 
to like the way he'd nuzzle that cold wet 
nose of his against your hand, sorta friendly 
like... He was a good friend—that was 
his way of showing his appreciation. 


APPRECIATION—the one word that 
should find expression in every American 
today .. . We at Wolverine have more to 
appreciate each day... The fine people 
we do business with— Their trust and con- 
fidence in us . . . Our own facilities—with 
which to produce and fabricate seamless 
copper and brass tubing... The skilled 
people who work "with", not "for" us 
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... The years of experience behind us to 
guide us forward. 


The list is long—we'd like to go on and on 
—however, it's best we say it this way 
... To all with whom we've had the 
pleasure of doing business... To those 
who have been as rushed as we, and yet 
have found time to return a smile and 
everyday courtesy... To all those who 
are more than an order number—our 


friends . .. To these belong our sincere 
APPRECIATION. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 
1411 CENTRAL AVE., DETROIT 9, MICHIGAN 





POSSIBILITIES 


IN 


PLASTICS 


M 


REG. U.S.PAT.OFF, 


COMPLETE SERVICES FROM 
DESIGN TO ASSEMBLY 


MOLD MAKING 
INJECTION MOLDING 
TRANSFER MOLDING 


COMPRESSION MOLDING 


PLASTIC 


prast“ 


Lopar is the time to plan; the way to 
plan is with the help of your experienced custom molder. 


The experience of Plastic Manufacturers in designing, 
engineering and molding can help you to secure the 
best results from plastics for your peacetime products 
and product parts. 


Each of the many plastic materials has its own group of 
properties to recommend it for specific applications and 
conditions of service. The material and the method of 
molding must be determined with an understanding of 
plastics performance and requirements of your product. 


To get the fullest benefit from plastics, consult with us 
during your early planning. Perhaps product design 
should be changed to permit savings in cost of dies, or 
to provide closer tolerances or greater strength. Perhaps 
plastics combined with metals may solve a problem for 
you. We have developed special techniques in this work 
that may result to your profit. 


For information on our services, in convenient reference 
form, write for Folder File PE 8 


MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


Representatives: DETROIT 2 — 805-06 New Center Bldg. e LOS ANGELES 35— 1440 So. Robertson Blvd. 
CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 


Propuct ENGINEERING — AucusT, 1945 





DROP FORGINGS 
UP TO 2500 Ibs. 


—— 


SS 


— 


— — 


There is no substitute for 
quality controls to assure 
dependable forging per- 
formance. 


Trained metallurgical engineers 
and technicians safeguard the 
metallurgical excellence of all 
Ladish forgings. 


JO MARK PROGRESS, 


Ladish engineers are available 
for consultation on postwar 
products utilizing drop forgings. 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 


MILWAUKEE SUBURB 
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Presteel Stamps 


an 
11? High Temperature Alloys 


The cups shown above An alloy of this type is not easily fabricated, 

are interesting because of the but Presteel, after developing an efficient 

fact that they are stamped from an alloy of annealing cycle, was able to produce these 

28% chrome, 1% nickel, .35% carbon and the X-ray parts at a considerable saving over the 
balance iron and impurities. The material is former machining method. 

known as type 446; it resists oxidation, and For further information on the processing of 

will withstand temperatures up to 1900° unusual materials, write for free copy of 


without affecting its shape or strength. “Deep Drawing Magnesium Domes” to— 


Worcester PRESSED STEEL CO. 


708 Barber Avenue Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


York, Chicago, Detroit, Philadelphia, Syracuse, Buffal », Indianapolis, Canton, Obio, Alexandria, W. Virginia, Fort Worth, Demet, 
Los Angeles, Toronto 
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Craftsmanship 


in Fine Aluminum 
Alloy Castings... 


end 


— i «a for this valuable book and desk 
guide used as a constant reference by engi- 
neers and other executives interested in alumi- 


num alloy castings. 


You'll find this book a convenient source to look 

up tables, and pertinent data in connection with 

sand castings, permanent-mold and semi- 

permanent mold castings . . . to check 

mechanical properties and compositions of alloys, 

various Government specifications of alloys, physical 

constants of metals, and other frequently needed infor- 

mation. This book is yours for the asking ...write for it today. 
Central is a veteran organization of engineers, metallurgists, and 
foundry specialists, utilizing the most modern facilities for volume 
production. Pyrometer controlled furnaces, air-operated molding machines, 
x-ray inspection of castings, complete laboratory of molding 

sand and metals, plus heat treating and other far-advanced foundry 
methods assure to industry a dependable source for large quantities 


of aluminum alloy castings of superior physical characteristics. 


{ 7 i 


INDUSTRY'S ours 3 PRODUCTION-RUN ALUMINUM castines 


et, 


p -— —" — ^ 
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I YOU ORDER BRASS and copper products in any 


form, you'll want a copy of the new “Chase Dictionary of Brass and Copper Terms.” 
This informative 92-page book describes—in brief, non-technical language —not only 
mill and warehouse products, but also semi-fabricated and finished products. It will help 
you greatly in the buying or specifying of brass and copper, enabling you to avoid mis- 


understandings and delays caused by using incorrect terminolog y. Write today for your 


complimentary copy of this Chase DIC TIONARY. Address Dept. PE-8. 


FIRE CRACKING 


BULL RING ROD 
+° A 
RANDOM LENGTHS : 


PIERCING 


PINION TUBE BULGING 


HARDNESS NUMBER mx 


SIZING 


CHASE BRASS & COPPER CO. 


— Incorporated — 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI INDIANAPOLIS — 4) MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA f CLEVELAND KANSAS CITY, MO. f TRS NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT LOS ANGELES p : NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE * E NEW YORK ROCHESTER f WASHINGTON f 


CHICAGO , [Indicates Sales Office Only 


This is the Chase Network — handies! way to buy brass 


PnRopucr ENGINEERING — Aucusr, 1915 





! tney powered Corsairs fly with 


Pittsburgh Steel.. 
-- 


When Marine pilots raised their deadly 
umbrella of Chance Vought CORSAIRS over 
Iwo Jima, the P&W Double Wasp engines 
roared aloft on master rod bearings of 
Pittsburgh Steel. 

Because "only the best in steel is good 
enough to fly,” Pittsburgh seamless steel 
tubing is preferred by Pratt & Whitney, and 
other famous aircraft engine manufacturers, 
for vital master rod bearmgs. Flawless steel, 
extraordinarily clean, is required for bear- 
ing backings . . . to "take" the essential 
mirror-smooth plated finish. Pittsburgh 
seamless tubing is made from that kind of 
steel and drawn to that fine degree of 
perfection. 

The abilities and facilities that make this 
kind of quality steel possible result in an 
extra margin of dependability in all Pitts- 
burgh carbon, alloy or stainless steel bars, 
wire, tubing, and steel products. 


PITTSBURGH STEEL COMPANY 
1674 GRANT BUILDING - PITTSBURGH 30, PA. 


The Pratt & Whitney R-2800, 2000 


D PITTSBURGH SEAMLES 
such famous warplanes as the FAU V 
Corsair, C-46 Commando, A-26 In 
vader, F6F Hellcat, P-47 Thunder 


bolt, PV-1 Ventura, P-62 Black Wid G 
ow, B-26 Marauder, C-82 Packet 


CARBON, ALLOY, STAINLESS STEEL 


“ONLY THE BEST IN STEEL IS GOOD ENOUGH TO FLY!” 





AMERICAN METAL PRODUCTS’ 


Electric-Resistance 


WELDED TUBES 


SAVE TIME AND MONEY... PERFORM BETTER! 


ehind the growing preference 
for AMP tubes is twenty-eight 
years’ experience in making electric- 
resistance welded steel tubing, tubu- 
lar parts and assemblies. 


We manufacture steel tubes up to 
outside dimensions of 52 inches and 
with wall thickness up to 5/16-inch. 
They can be forged, upset, swaged, 


expanded, formed, heat-treated, 
machined or welded in any desired 
manner. We have the most modern 
facilities to do all these things in pro- 
duction quantities. 


Let us consult with you about your 
tubing problems. Possibly we can save 
you time and money—and improve 
the performance of your product! 


AMERICAN METAL PRODUCTS COMPANY 
5959 Linsdale Avenue, Detroit 4, Michigan 
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lainledd Steel Is Easily Spun 


<A 


Stainless steel can be spun into a variety of shapes... from small 
surgical basins to the large covers for bottling machinery pictured 
below. It can also be fabricated by almost all the other common 


methods, including deep drawing, forging, and most types of 
welding. 

Bottling plants, petroleum refineries, textile mills, and many 
other process industries have long used stainless steel, not only 
because it can be fabricated into many forms, but because it is 


resistant to corrosion and heat, and is easy to clean. 


BUY UNITED STATES WAR BONDS AND STAMPS 


Other interesting uses of stainless steel are described in ELECTROMET 
published by ELECTRO METALLURGICAL: COMPANY, the Unit of UNION 
and CARBON CORPORATION that produces alloys for making steel. 

an executive, engineer, or designer, you can be put on the n 
METALLURGICAL COMPANY, Room 328,-30 East 42nd Street, New Yo 


—R we Sas 


) ` - 
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The Texlock - cushioned in- 
ner container is placed in a 
steel drum and the lid sealed 
with a Spongex* Gasket. 


Safe and snug—it takes the 
shocks of transportation. 


Texlock packaging with the 
sealed container resists all 
climatic conditions. 


Full and half-round cord 
or tubing and molded strips 
in various shapes for any 


sealing or gasketing job. 


Many an intricate and fragile mech- 
anism — secret and vital to military 
use — is now packaged and shipped to 
desert, jungle or arctic destination as 
matter-of-factly as any shipment of 
canned goods. Efficient, constant pro- 
tection against shocks of travel and 
varying climatic hazards is assured by 
Texlock* — the modern, pre-tailored 
packaging material. 

Texlock — rubberized hair or bonded 
fibre — is lastingly resilient. It is un- 
affected by moisture, heat or cold — 
will not become brittle, bunch up or 
shift about. It can be pre-tailored to 
closely cradle any shape, size or weight 


Spongex is a resilient, 

flexible, blown form of 
rubber available in 
soft, medium and firm 
densities. 


vens oic gg E 


of article and to fit into any case, car- 
It may be used 
repeatedly for shipping new, or re- 


ton or container. 


turning worn or damaged parts or 
assemblies. 


The idea illustrated here — plus a host 
of other Texlock uses for cushioning, 
packing and space-filling— may be the 
answer to your packaging problems, 
wartime or peacetime, domestic or 
export. Write for samples, describ- 
ing your specific problem. Sponge 
Rubber Products Co. 123 Derby 
Place, Shelton, Conn. Plants in Derby 
and Shelton, Conn. Sales Offices: New 


York, Chicago, Washington, Detroit. 
*Trade Mark Reg. U. S. Pat. Off 


SPONGE RUBBER PRODUCTS CO. 


WORLD'S LARGEST MANUFACTURER OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 


— — inao à db acu oL ai calis MM 
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OLMONOY Mo 


Hard-facing protection against 
BOTH corrosion and abrasion 


@ COLMONOY No. 5—Rockwell C 45 to 50 
—is a valuable member of the Colmonoy group 
In spite of its hardness 


of hard-facing alloys. 
it possesses sufficient ductility to prevent crack- 
It can be machined with 


ing when applied. 
tungsten carbide tools and finished by grinding 


This ductility of COLMONOY No. 5 is of prime 
importance when hard-facing many types of 
work where cracks are apt to develop because 
of irregular shapes and dimensions, particularly 


when hard overlays are required 


COLMONOY No. 5 has excellent resistance to 
corrosion, and is only slightly less resistant to 


abrasion than COLMONOY No. 6, which qualities 


make it an excellent hard-facing alloy for use on 
plungers, wear rings and other 


pump sleeves, 
parts subject to combined corrosion and abrasion 


S$ P 8 ¢ 3% ' €: T1091 


COLMONOY No. 5 is a nickel base hard-facing alloy 
Rockwell C hardness, 45 to 50. Specific gravity, 6.84. 
Melting point, 1950° F. Approximate composition: Ni. 
74-84; Cr. 8-13; B. 1.5-2.5; Fe. Si. and C. 9 max. 

OFFICES 
e BUFFALO * CHICAGO eè TULSA 


DETROIT * NEW YORK 
LOS ANGELES * SAN FRANCISCO * AND IN CANADA 


RODUCT ENGINEERING — AucusT, 1945 





CORROSION 
RESISTANT 


FATIGUE 
RESISTANT 


RESISTANT ABRASſIOM 
RESISTANT 
THERMAL 
I 


WE SHALL BE GLAD TO HELP YOU NOW 
TO PLAN SEYMOUR ALLOYS INTO YOUR 
POSTWAR CIVILIAN PRODUCTS. 


THE SEYMOUR MANUFACTURING COMPANY, 33 FRANKLIN ST., SEYMOUR, CONN. 


SEYMOUR Non Fovieus Alloys 


A S D 
Also NICKEL, COPPER, BRASS, BRONZE, ZINC ANODES e BRIGHT NICKEL e PLATERS’ SUPPLIES e WELDING RODS 
— —— — — — —— — — — — — — — — — — — 
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4 GIVES YOUR PRODUCT 
EXTRA SALES APPEAL 





























When fine appearance and outstanding com- 
petitive features attract prospects to your 
product, can you give a selling answer to the 
two dominant questions in their minds: Is the 
finish durable? Will it rust? 







To be able to say, “It’s Bonderized", is a sales- 
clinching answer to both questions. The buy- 
ers know Bonderizing. They know that it 
anchors the finish to the metal to preserve 
fine appearance, and that it prevents the 
spread of rust from accidental abrasion. They 
have learned from experience with millions 
of Bonderized washers, refrigerators, auto- 
mobiles, air conditioning units and other ap- 
pliances. 


Now is the time to plan for Bonderizing in 
the finishing system for your product... 
Bonderizing can be a powerful sales influence 
in competitive markets! 


PARKER RUST PROOF COMPANY 


2179 E. Milwaukee Avenue e Detroit 11, Michigan 










BONDERIZING PARKERIZING PARCO LUBRIZING 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR 


PARKER PRroODUCTS CONQUER RusrT 
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= Do you have a need for a material 
that resists heat?... Oil?...Water?... 


- Does your product call for gaskets?... 
ads?...washers?...channels?... 
athérstripping? .. . machinery mounts? 

_, wicks? ... seals? 
If so, then Western Felt can do a big job 
or you. This versatile material . . . as en- 
ted by Western Felt Works ...can 
ut to any shape, processed to any 
ness, put to an unlimited number of 
s resilient, flexible and compres- 


| part of Western Felt's 
ications, and new ways 

nstantly being discovered. 

elt Works engineers help 
N FELT WORKS 
Avenve, Chicago 23, Illinois 


ESTERN 


Largest Independent Manufacturers and Cutters 
of Wool, Hair or Jute Felts 
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oetch cross section of connecting rod forging 
ing the result of hot working the plastic metal 
be drop forging process. Utilizing closed impres- 
dies, drop forging concentrates grain structure 
fbre-like flow lines at points where the complex 
es of impact, torsion, whip, bend, and fatique 
rin actual service. This result is obtainable only 
be forging process, which utilizes the physical 
erties inberent in a specific grade of steel, and 
ves them to meet a specific service condition 


aa naan 4 
— — 


> © 


7 ADVANTAGES 
Forgings Offer 


igh tensile and impact strength obtained through 
trolled concentration of grain structure and 
fibre-like flow lines. 
A correctly proportioned combination of physical 
perties, in any specific grade of metal selected, 
to meet a specific service condition. 


Reduction of dead weight; maximum strength 

| toughness in lighter sectional thicknesses. 

Reductions in cost at point of assembly due to less 

le required to machine and finish, and fewer 

cts, because forgings are usually free of 
concealed defects. 


Rapid assembly of complex parts by welding, b« 
se forgings provide welding adaptability of 
widest range. 
reduction of accidents to men and machines, be- 
se forgings provide a greater margin of safety 
to maximum development of metal quality 
by the forging process. 
Maximum strength and toughness, developed 
ugh controlled concentration of fibre-like 
" line structure of metal at points of greatest 
shock and stress. 


Designing a part for forging is not difficult. The designing can be done much 
more precisely when there is close cooperation between designing engineers, 
production executives and forging engineers, while the part is still in the design- 
ing stage. Such a procedure insures the consistent production of forgings in 
which grain structure and fibre-like flow lines are controlled, directioned, and 
concentrated at points where the highest stress and shock occur under actual 
service conditions. The designing engineer who understands how to take 
full advantage of the fibre-like flow line structure of metals will obtain 
maximum metal quality in forgings. 


A re-check of every stressed part, as well as simple parts, such as handles 
and levers, against the seven advantages forgings offer may reveal the possibility 
of improving a part or a product. Wartime requirements developed many 
advancements in forging techniques which make forging practical for many 
more applications and for a greater variety of equipment. Consult a forging 
engineer about how to proceed to re-check parts against the seven advantages 
forgings offer. Be sure you bave all tbe facts about forgings 

before specifying any material for stressed parts. Utilize 

the broad experience of a forging engineer in obtaining 

all the advantages that forgings offer. 


SYMBOLIC EMBLEM OF THE A ly 
DROP FORGING ASSOCIATION [iid “© 


T- 


* 
x 
M 


A DROP FORGING ASSOCIATION 
NT 605 Hanna Building + C leveland 15, Ohio 


] Booklet on "Metal Quality — Hot W orking Im 
^ proves Properties of Metal. 
— m "Drop Forging Topics,” issued ten times a year. 


% HANNA BUILDING - 


CLEVELAND, OHIO Same Position 


Company | 


aom. 

















Whether it's "sixty million"' jobs or some other 
figure that represents full employment post- 
war (we hear arguments on both sides of the 
question) there's a sensible approach to the 
matter that shines out like a clear light. Sub- 
contracting, as an industrial principle, will go 
a long way toward keeping peopie employed. 
And sub-contracting will spread the employ- 
ment throughout the many communities 


which will feel most cruelly the cut-backs of 


war production. 


Sub-contracting speeded conversion to war 
...it will speed re-conversion to peace 


The system of sub-contracting is nothing new 
—but it took the war to develop its tremen- 
dous possibilities in speeding conversion and 
spreading the work. 
The re-conversion to consumer products will 
call for the same kind of readjustments. . . re- 
adjustments that can be taken in stride more 
easily by calling on America’s war-proven sys- 
tem of sub-contracting. 
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FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER... EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC 
AND MECHANICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 


=== CONTINUE BUYING WAR BONDS 


Decentralization of Industry 
...aS a Post-War Policy 





Cutting Corners in Tooling-Up 


New products, new improvements, new models 
take time to get into production. But much of 
that time can be reduced if good sub-con- 
tractors are called in. 


There’s a knack in sub-contracting. It’s a business 
that calls for mental and physical agility. We've 
been at it for over fifty years. Tooling-up for hun- 
dreds of new and different products in a hurry is 
nothing new to us. We processed over five thousand 
separate contracts last year alone. It meant tooling- 
up and setting up assembly lines for an entirely new 
product an average of once a week. 


There are many production corners that can be cut 
by an adept sub-contractor, that will cut time from 
your schedule that your engineers may find it hard 
to believe. There are skills to every trade—ours is 
sub-contracting. Maybe we’ve got what you’ve been 
looking for. 
* * * 

Write on your business stationery for 48-page book. *'Let 
Lewyt Do It" —the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 60 Broadway, Brooklyn 11, N.Y. 
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Case histories 


Case No. 18-23 


Worm-driven vertical mills in automotive applica- 

fion sometimes chewed up worm gears in one day; life 

seldom exceeded four weeks. Ampco gears still operating satis- 
factorily after 3/2 months with no sign of failure. 


pe M. m 


Former bushings for forging machines (operating 

24 hours a day on shells) lasted three to five weeks, caused 

time loss of three days for each replocement. Ampco bushings in- 
stalled as fest showed no wear alter nine months, now used regularly. 


Ampco's complete facilities make these 
advantages readily available to you... 


Ihe various grades and modifications of Ampco Metal make this 
luminum bronze alloy an engineered material which can be match- 
ed closely to the conditions and requirements of your job. Ampco 
can fabricate the material by any or all of the commonly-used 
metalworking processes, in practically any size, shape, or degree 
f precision, Engineering service available — send us your prints 

consult nearest Ampco field office. Ask for technical bulletins. 


Rag US, 
^0 


Metal 


Metal without on Equal 


Ampco Metal, Inc. 
Dept. PE-8 
Milwaukee 4, Wis. 
Ampco Field Offices 
in Principal Cities 


- Specialists in en- 
gineering — production 

finishing of copper- 
Dose alloy parts. 
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That AMPCO METAL lasts 


several times as long as 
ordinary bronzes 


CTE 


t No. HC11- 8 


Due to the heat employed, former materials di 
wear, fail to hold an edge, and make it impossible to 
maintain required tolerances. Ampco dies stand up for 10,000 to 


15,000 pieces with satisfactory results. 


— — 


e ke í 


\ T eee a No. SUA 


Severe conditions of — moisture, and vapor l 

formerly caused these segments to fail after six to eight | 
months. Ampco segments, after two years, show no sign of need- | 
ing replacement. i 


Only from Ampco can you, get all of 
these services and benefits conveniently: 
B Distinctive properties of © ——— and produc- 


resistance tO wear, ime know-how'' to give 
pact, fatigue, corrosion. you a practical manufac- 


turing program. 
^3 A series of engineered alloys 


— with physical properties A nation-wide organization 


of field engineers to assist 
you. 


to fit your application. 


© Quality control to hold 
these properties within nar- A record of proved per- 
row limits. formance in hundreds of 
leading makes of equip- 
(4) Diversified production fa- ment. 
cilities — coordinating in d i 
one place all the common- O A national reputation that 
ly used metalworking proc- makes Ampco Metal parts 


esses. a sales asset. AW-58A 
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WORTH 
LOOKING 
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that 


Future 


Looking for worth-while shortcuts to better peacetime 
products at lower cost? Investigate the many applications 
of B&W Tubes made possible through new steels, new 
techniques, and new adaptations of seamless and 
welded tubing demanded by the war effort. 


For instance, many products and parts, once made 
from costly-to-handle bar stock, are now being made 
faster and cheaper from dimensionally accurate, easily- 
machined B&W seamless tubing. 

B&W seamless tubes are made in a complete wide 
range of carbon and alloy steels including stainless—both 
straight chromium types of the ferritic group and those 
austenitic alloys from Type 304 up to Type 347. Sizes 
range from '4 inch to 85$ inch O.D. 

B&W electric-resistance welded tubes are produced in 
carbon grades, in sizes ranging from ?4 inch to 4 inch O.D. 
Just off the press is an up-to-date list of 120 proved 
uses of B&W Tubes. It may suggest new ways in which 
B&W Tubing can help you in meeting postwar competi- 
tion with better products more economically produced. 
Write for folder "Applications of Babcock & Wilcox 
Tubes”. 


TA-1330 
a NORE es eR NIE. SE REMEMBER ERRAT 


Propuct ENGINEERING — AucusT, 1945 








H `- 


15 to 60 Seconds’ immersion . 
or automatically ... 
protection. Products may be Iridited in 
single racks, or in bulk. 


. . by hand 
gives lasting Iridite 


Hot-Water Rinse, 





standard with Iridite, 
speeds drying. No special equipment is need- 
ed for Iridite process, other than an acid- 
proof tank to hold the solution. 





Easily Dried in a few seconds, either by hot 
blast centrifuge or oven, parts may be han- 
dled, packed or shipped as soon as dry. 
Iridite process is fast, easy. 












Send for test panel and see how !RIDITE 


Balks Corrosion of 
Zinc and Cadmium 


- » « guards all galvanized, plated 


and die-cast zinc surfaces! 


ANT a fast, sure way to 

head off corrosion on zinc 
die cast, zinc or cadmium plated or 
galvanized surfaces? Use Iridite! 
Iridite goes on with a quick dip of 
15 to 60 seconds . . . serves as either 
a final finish or paint base. 


In Wide Use 


Used throughout industry, the 
Iridite process meets Army-Navy 
Aeronautical Specification AN-P- 
32A, Army Ordnance Specification 
57-O-2C, Navy Ordnance Specifi- 
cation OS-1374 and is used by such 
leading manufacturers as Bulova, 
Pyrene, Sparton, York, Anaconda 
and many others. 


^^ RHEEM RESEARCH PRODUCTS,INC. ~ 








Test Iridite Yourself 


Send for free test panel, half of it 
protected by Iridite. Prove for your- 
self how Iridite balks corrosion... 
how the Iridite treatment does not 
alter dimensions of finely machined 
parts... how Iridited parts may 
be cold worked without flaking, 
chipping or peeling. 


Find out whether Iridite is the 
ideal ''finishing touch" for your 
present or postwar product. Write 
today for your test panel. Address: 
Rheem Research Products, Inc., 
14308 Standard Oil Building, 
Baltimore 2, Maryland. 


-MAIL COUPON TODAY-. 


' 
—— T —— 


RHEEM RESEARCH PrRopucts, INC. 
14308 Standard Oil Building 
Baltimore 2, Maryland 


Gentlemen: Please send me a free panel of Iridite- 
treated zinc plate for laboratory testing and full 
information and operating details. 


. Standard Oil Bldg., Baltimore 2, Md. . 


Reg. U.S. Patent Office 


New York 22; 20 E. Jackson Bivd 






cheg—570 Lezington Ave 
tein) Waterbury; Grand Rapids; Detroit; Clevela 





Chieago 4; 2411 Sichel St Angeles 


*» Angeles: Long Island City; 8t 
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3 WAYS TO 
BUILD PROFITS 
WITH IRIDITE 
As a final finish, Iridite is 


available in a variety of 
attractive colors. 















As a paint base, Iriditeholds 
paint or clear lacquer 
firmly, even on newly gal- 
vanized surfaces. 
















To reduce costs, consider us- 

ing galvanized, plus Iri- 
dite, in place of more ex- 
pensive metals. 
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SEND FOR 
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Keep faith with your fighters and yourself —Buy War Bonds for Keeps 


 —€————— 


POMET D saba ALI, 


enama meet UD 


OLE 


E 
[- 


"TROC 8 
t - 
Csi dati td ie vuꝛe 355: ME itt a 


TPES RRR we ee tate er ee 


charts show the fine electrical — of this part 


THIS IS ONE OF FOUR POMET PARTS IN THE B-29 


The Pomet commutator pole illustrated above contrib- 
utes to the outstanding performance of the B-29 — the 
highest capacity aircraft generator now in mass pro- 
duction. This powerful 300 amp. generator weighs only 
48 pounds. It was designed and manufactured by the 


General Electric Company. 


These commutator poles are compacted from pure metal 
powders to the required close tolerances. They are being 


produced quickly, accurately and economically to keep 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


pace with the mounting demands of the B-29 program. 
Expensive, time-consuming machine work has been 


eliminated. 


Pomet Powder Metallurgy solves tough technical prob- 
lems for many manufacturers. If you need special char- 
acteristics to order, unusual alloys, and mass production 
with precision, consult our engineering department. 
We would appreciate the opportunity to quote on your 
specifications and blueprints. 

DUCTILITY OR HARDNESS 


COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL 


30-44 Greenpoint Avenue 


BRONZE CORPORATION 
Long Island City 1, N.Y. 
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A Partial List of In- 
dustries for Which 
Presstite has suc- 
cessfully Developed | 
Special Sealing | 
Compounds: | 


For the A r . i 










Sealers for 
Integral Fuel Tanks 


















Fuselage Seams | 

Drop-off, Expendable | 
Fuel Tanks 

Gun Turrets 

Synthetic Glass 

Instruments M4 Prime Mover in severe 


Intercoolers muddy terrain. 
Air Ducts 


Insulating Dissimilar 
| Metals 


Seaplane Floate 










Sealers for Domestic and 
Commercial Refrigera- 


tors > . ; , 
| Bonding and Sealing Low Placing Presstite Sealing 
| Temperature Insulation | Compound (Type SS-50) 


: : | around engine ins ion 
in Refrigerated Rooms idbetep di dL 















For the Railroad 





Sealers for Insulating, 
Soundproofing, and 
Weatherproofing of 
Railway Cars — Sealing 
Car Windows and Spot 
Weldetl Seams 



















Urine 18 and 38 tons, respectively, and 


E 
Ru T- jd 















































n. * " manufactured by the Tractor Division of Allis- 
an a rA Chalmers, these units are the last word in power 
en Compounds and speed in military tractors. Used to haul big 
For the Radio -Industry guns over all types of terrain, these massive 
Sealers for Radio Panels vehicles must be thoroughly sealed against 
———À | moisture, mud, and water. 
b- — Presstite Sealing Compound Type SS-50, in 
ing Type SS-50 : tease 
fis tae iat | QE extruded form, is used to seal all metal joints in 
. or the Automotive 
M ladusiry out vant and rene. the hulls, as well as to caulk front closure plates, 
ái ere ad bumper supports, and all joints between cab 
| | ` Sealers roof and side panels. 
4 For the Construction Again Presstite Sealing Compounds have 
Industry proven their ability to stand up under the most 
yur Sealers for Jointing Sewer exacting standards and the hardest conditions of 


Sealers for Waterproofing 
Excavation Work 


use—just as they have successfully met the rigid 
requirements of military aircraft construction. 


Miscellaneous . . 
" To industry at large, Presstite offers the same 


For Glazing Greenhouse 











Windows engineering skill and specialized experience that 
M mi tm has developed so many varied types of sealers 


\mmunition Paints 


Plus Many Special Prod. 
icta for the Army and 
Navy 


for wartime use. We are ready to work with you 
and your engineers on any sealing or coating 
problem. Just send us your requirements—now. 
Our Engineering, l ver 
lechnical, and Labo- PRESSTITE PRESSTITE ENGINEERING COMPANY 
ratory facilities are 3956 Chouteau Avenue, St. Louis 10, Missouri 


| at the service of any Be Te Ahaha 
i — with a seal- 
ing problem. 
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LIGHT ON THE RIS(NG SUN 


UNCLE SAM’S NAVY has the most efficient searchlights 
on the Seven Seas. They are so powerful that one of 
them measuring 24 inches across can shoot a beam of 
light through 23 miles of inky darkness. 


The reflectors of these searchlights are made of an alloy 
perfected and produced by HAYNES STELLITE COMPANY. 
The Navy is using HAYNES STELLITE alloy for several 
reasons. It will not shatter from shock of gunfire. It has 
high resistance to corrosion by salt air, salt spray, powder 
and sulfur fumes. It withstands the terrific heat of the 


arc light—and hot particles of copper and carbon from 
the electrodes do not cause it to pit and lose its reflec- 


Keeping Navy searchlight reflectors 
spotlessly clean is an unending job. The 
HAYNES STELLITE alloy, from which 
many reflectors are made, is so hard 
that constant cleaning and polishing 
will not mar its surface. 


tivity. Searchlight reflectors are indicative of the many 
applications to which HAYNES STELLITE alloys — with 
their unique combinations of properties — can bring 
more efficient performance. 


HAYNES STELLITE alloys have long been used for scientific mir- 
rors, surgical and dental instruments and other equipment re- 
quiring great resistance to corrosion, wear and heat. Unending 


research is constantly adding to the variety of these alloys. 
They can be produced in many exacting shapes—in quantity— 
and delivered ready for assembly without further finishing. 

A booklet describing the properties of Haynes Stellite alloys 
is available on request. 


BUY UNITED STATES WAR BONDS AND STAMPS 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


TRADE-MARK 


Chicago—Cleveland—Detroit 


ABRASION- 


346 


General Office and Works 


Houston 


AND CORROSION-RESISTANT 


“HAYNES STELLITE”’ is a registered trade-mark of Haynes Stellite Company. 


Maa Kokomo, Indiana 


Los Angeles—New York—San Francisco—Tulsa 


ALLOYS 
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Graphitar journal bearing ready for installation on press roll. 


For many years a prominent Eastern paper mill tried vari- 
ous types of bearings on their press rolls. None seemed 
able to stand up. Even babbitt bearings rendered unsatis- 
factory service, wore excessively and caused expensive 
downtime and maintenance. Then Graphitar journal bear- 
ings of patented design (illustrated) were installed. The 
advantages were immediately apparent. No coolant or 
lubrication whatsoever was required, and in three years of 
hard, heavy service these same Graphitar bearings are still 
on the job. Wear has been negligible, and not one cent 
has been spent for repairs or maintenance. e Journal 
bearings for press rolls, dryers, callender rolls, and felt rolls 


y» 


\ 


graphitar 


Water cooled babbitt bearing removed from paper 
mill press roll. 


Pal 


Graphitor press roll journal bearing in operation. No lubrication of 
any kind necessory—no wear. 


in paper mills comprise only one of the many practical in- 
dustrial applications of Graphitar. Highly resistant to the 


destructive forces of friction and extreme pressure, Graphi- 
tar's self-lubricating qualities make it especially valuable 
for inaccessible moving parts such as piston rings, seals, and 
bearings. Chemically inert, Graphitar is not affected by 
even the most corrosive solutions including hydrochloric 
acid, molten salt, gasoline, and alcohol. e Graphitar will 
not melt or fuse at any temperature. Non-metallic, yet me- 
chanically strong, it can be ground to tolerances as close as 
.0005" on small sizes. e Write for complete information on 
how Graphitar may help solve your engineering problems. 


TI 


it 


THE UNITED STATES GRAPHITE COMPANY» SAGINAW, MICHIGAN 
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NSEARING MEDEA 
ARE YOU USING THE 


BEST POSSIBLE ALLOY 


fox CONNECTING RODS 


Engineers of a large refrigeration manufacturer recently completed exhaustive tests on Forged Connect- 
ing Rods made from our “600” Metal, with the following actual results: 


After more than 400 operating hours, including several hours at extremely low oil levels, these Con- 
necting Rods showed so little wear that it was exceedingly difficult to tell the Rods which had been 
subjected to the tests from those which had been machined and polished, but never run. In fact, the 
difference was not apparent to the naked.eye, but could be determined only by laboratory test. 


Examination of crank shafts showed no signs of wear whatever, thus substantiating our claim that 
there is no appreciable abrasive action when mating surfaces are smoothly machined. 


“600° Bearing Metal is the solution to many difficult bearing Drawn Rods @ Extruded Shapes ^? etc., etc., etc. 
problems. It is for the "hard to crack" applications. It can 
be drawn or forged, and readily fabricated into a greot 
variety of sizes and shapes. It has been successfully used 
for many years for: 


"600" Metal is approximately three times stronger than 
the best cast bearing bronzes, and develops a lower 
temperature under heavier loads and higher speeds. 
Extreme pressure lubricants do not corrode it. 

Gears * Gear Blanks @ Bushings * Bearing Pins e 

Connecting Rods € Worm Gears * Cams * Thrust "600" Bearing Metal has superlative bearing properties, 
Washers * Propeller Shafts © Drive Shafts œ but contains no tin; thus conserving this critical metal for 
Super-charger Shafts | € Truck Transmissions © the war effort. 


Write us if you have a bearing problem or require complete information. 


MUELLER BRASS C O. PORT HURON, MICH 
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DURANITE really protects metals. Its resistance has 
been proved by exacting laboratory tests—and in actual 
use! Remember, Duranite is a plastic base production 
finish. It comes in both clears and colors for spray, dip 


or roller-coat application — for infra-red or oven baking. 


.ZAPON DIVISION 
ATLAS POWDER COMPANY 


Eastern Sales: Stamford, Conn. Western Sales: No. Chicago, IIl. 


Doing Tomorrow's Job Today! 













we MAKE A TEST... 
Í 


-R for transparency 
and surface qual- 
ities, and to prove 





— 


j 






cM s — — — 






perfection in the 
base fabric. No 
pinholes, weaver's 








marks or varia- 






tions in density! 








Burring 





Machining Flats 






Generating radii 










about whether True beveling 


your drawings will 






blueprint clear 






and sharp in every 
detail . . . whether 
they'll defy time 




















and handling. 
They will! 


PORTER 
-CABLE 


Model WG-4 








THERE'S JUST ONE "BEST"... 


; \ We put superior 












quality into | 
f You'll use this new PORTER-CABLE model throughout the 


plant—wherever superior, cooler, warp-proof, heat-proof, 






Arkwright Tracing 
Cloths years ago. 





è E s | crack and distortion-free grinding is a must! 
We've maintained | . 
You'll use it where dust-laden air from conventional grinders 





uniformity in this 





i — 
superior quality endangers employee health ond delicate machinery! 


ever since. Ark- You'll use it On job work—and you'll use it as a clean-up 
machine to increase the output of milling and screw machines 






wright Finishing 





| : i ! 
| Company, Provi- | on long production runs . 


dence, R. I. | You'll use it to cut costs on many different production sur- 







facing operations—and get better finish, besides. 
- 





You'll use it wherever you need sustained speed from a fast 


machine that doesn't let down—ifs abrasive belt won't load! 
e 


You'll want to know how and where and why this model is 














making its mark in war-vital industry across the map! 













Sold by leading drawing f 
material dealers everywhere | 






LEARN WHAT THE WG-4 IS DOING FOR OTHERS 
—WHAT IT CAN DO FOR YOU! 
ASK FOR FULL INFORMATION TODAY! 





tuis / PORTER-CABLE 
TRACING/ CLOTHS MACHINE CO. 
2110 N. Salina St., Syracuse 8, N. Y. 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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me PRODUCTS.. 


e 
FOR IMPROVED v 


DURITE 


RESINS 


THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 
MOLDING COMPOUNDS 
OIL SOLUBLE RESINS WATER SOLUBLE RESINS 


NEW PROCESSES 


- 


OUR EXPERIENCE IS AVAILABLE TO YOU 


i 
j 
1 
8 
i 
? 
i 
i 
I 
T 
: 
f 
t 
i 
1 
P 
: 
i 
? 
: 
f 
: 
i 


mos 1 e g ua g 
== DURITE PLASTICS === 
INCORPORATED 
FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 
REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsom St, 67 Lexington Ave., 4226 Cedar Springs, 
Los Angeles 11, Cal. San Francisco 3, Cal. Buffalo 9, N. Y. Dallas 4, Texas 


352 Plymouth Road, 245 W. Franklin St, 2711 Olive St, 4851 S. St. Louis Ave., 
Union, Ne v Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Ill. 
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With the dawn of 

peace—a million 

new homes will be 

needed annually 

—over eighteen million will be 
modernized. Government 
agencies, banks and shrewd 
home-buyers will demand the 
lifetime dependability of Cop- 
per, and Hussey Copper Prod- 
ucts will be playing a very 
important role in this post-war 
construction era. 


C. G. HUSSEY & CO. 


( Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 


Warehouse Stocks in NEW YORK 


CINCINNATI 


ST. LOUIS 


PRODUCT 


PHILADELPHIA 


CHICAGO 


ENGINEERING 


CLEVELAND 


AUGUST. 


1945 















WRITE FOR COPY OF TECH 
REFERENCE BOOK 


Does Your Future — on the 
Use of Aluminum Alloy 


Permanent-Mold-Castings ? 





Advantages Which Aluminum 
Alloy Permanent-Mold-Castings 
Offer 











You 


Suggestions for Designing 
Parts for Aluminum 


Permanent-Mold-Casting Techniques 


Aluminum 


Permanent-Mold-Castings 
















Applications 





Aluminum Alloys That Are 
Suitable for 


Permanent-Mold-Castings 






















A Permold Engineering inc 
Metallurgical Review brings you: 


Sound engineering experience (24 years) in utiliz- 
ing aluminum alloys, and in developing perma- 
nent-mold-casting techniques, to meet a wide 
range of service requirements, 


à that chen penalize de- 
| Rt "will find in this new technical 
— booklet on permanent-mold-castings useful 
and reliable information on how to obtain the utmost 
of every advantage available in permanent-mold- 










Design suggestions, resulting from hundreds of 






applications of permanent-mold-castings, to castings. Practical suggestions for designing parts 
guide you in obtaining unusual savings available f l . id . i h . 
through the use of high strength aluminum alloys ; or aluminum permanent-mo -Casting tec niques, 
ee ene plus a brief treatise on aluminum alloys that are suit- 
Recommendations covering correct combinations of | i i. i "- i 3 dba : 
physical properties required to meet given service able for permanent-mold-castings, provide guidance 
conditions; and how to utilize the excellent for design engineers, metallurgists, production and 
physical properties and heat treatment potenti- a g : 
alities of aluminum alloys to protect your prod- Ma management executives who must determine when, 
uct against fatture, : . 
i — — where, and how to employ permanent-mold-castings 
1 Estimates of cost-reducing possibilities which may j , g 
F be realized through the use of permanent-mold- and to obtain lowest piece price for each part at the 


castings and metal from re-melt sources. 


point of assembly. This booklet presents 27 years of 
accumulated engineering and metallurgical experi- 
ence and 24 years of permanent-mold-casting experi- 
ence that is also available through a Permold Engineer 
or Metallurgist. Ask a Permold Engineer to bring 
you a copy of this booklet or write for your copy today. 


Technical facts resulting from comparisons of 
materials, processes, and costs usually overlooked 
and unappreciated except by those of broad spe- 
cialized experience in the highly skilled art 
of permanent-mold-casting on a mass produc- 
tion basis. 

















900 WEST LIBERTY STREET + MEDINA, OHIO 
28 Miles Southwest of Cleveland 
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HOW TO GET 
EXTRA ADVANTAGES 


from 


Carpenter Stainless Tubing 


When your special design or fabricating 


needs call for an extra amount of "know- 


how", rely on Carpenter's experience with 


Welded Stainless Tubing. 


ence to work on your engineering problems. 


Put that experi- 


Use it to help you make full use of the advan- 
tages of Welded Stainless Tubing. Use it to 


actually multiply those advantages. 


HERE'S A TYPICAL EXAMPLE 


of how one manufacturer put 
Carpenter's experience to work — 
profitably. The problem was to 
make this X-Ray tube unit with 
sealed - in- glass tubular member. 
With Carpenter's help, tubes of the 
proper analysis were provided and 
a difficult engineering problem was 
solved. 


MORE AND MORE-IT'S CARPENTER 
WELDED STAINLESS TUBING FOR... 


uniform tube walls—no thin spots 
easy bending, expanding, etc. 
higher strength /weight ratio 
cold-rolled surfaces inside and out 
lower first cost 

lower fabricating costs 

heat and corrosion resistance 


ANSWERS to your 
about Welded Stainless Tubing 
folder. Send for 
today, by ask 


compan) 


questions 


are in this file 
copy 
ing for it on 
letterhead. 


your free 


your 


THE CARPENTER STEEL CO. 
Welded Alloy Tube Division 


Kenilworth, New Jersey 


Ingenious machine tool methods 
to help you get more from 


your shop equipment 


—to cut down idle time 
of machines 


—to increase your productive 
capacity and profits 


This manual of machine tool methods gives 
both standard practice and also many in- 
;enious substitute uses developed to meet 
war production emergencies, It covers many 
different jobs in turning, boring, and othe: 
perations, giving full details of 
which time and trouble, and 
plete ho Id-up of production, was 
ipplying machines to jobs they 
tended to handle 


actual cases 
even com 
avoided by 

were not 


Just Published! 


STANDARD and EMERGENCY 
SHOP METHODS 


By FRED H. COLVIN 


Editor, Machinist 


and FRANK A. STANLEY 


Western Machinery and Steel World 


x 8',, fully illustrated, $3.50 


Emeritus, American 
Fditor, 

333 pages, 5! 

Here is a mine 


dling difficult or 
ind adaptable ideas for using 


of ideas for any machinist, in devising methods for han 
More than this, by showing scores of usable 
machines in different ways, the book gives 
nvaluable aid to the shop owner and operator in saving production time 
when the normal machine for the job is laid up, busy, or otherwise not 
available, and in profitably increasing the iriety of work handled by 
his shop 


unusual jobs 


8 sections packed with 
practical ideas— 


Look up— 


—Uusing multiple tools 


—building special 
standard units 


—boring on the radial drill 


machines from 


!. Standard Machine Tools 

2. Standard Methods and Machines 

. Making Holes 

. Boring Machines and Boring Mills 
Lathe Work 

. Milling Practice 


Planing, Slotting, 
Forging 
Grinding Operations 


—mounting drills upside down 


3 
4 
—uwusing weights for feeding spot-fac- 5, 
6 


ing tool 


—turntable fixture made from old 


flywheel 


—improvised drilling machine for B 
marine stern-tube liners 


Shaping, and Machine 


See it on approval 


With the 
—ear cutting on a horizontal bor- boring, 
ing machine 


—emergency boring fixtures 


—milling on a boring machine scores and scores of ideas for 


turning, milling, planing, grind 
iobs at hand for reference 


from the 


ng, and other 
—grinding a taper hole with a flexi " 
ble-shaft machine boss down to the a; 


—Uunusual jobs on the gear shaper prentice will find ways of doing the ha 
—cutting large gears on a slotter obs and will be able to adapt many 
—profiling by broaching the suggestions to entirely new kinds ot 


—metal sawing by frictional heat— work. Send for this valuable book today 
and many others nd widen your field of operations 


SEE IT 10 DAYS * SEND THIS COUPON 


V McGRAW - HILL NE 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., 


every one 


330 W. 42nd St., New York 18, N. Y. 


Stanley Shop Methods for 


0 plus few 


Emergency 
send $3.5 


postage on 


Colvin and Standard and 

examination on approva In 10 days I will 

tage or eturn book postpaid We pay orders accon 
as? t 


Position PE 8 
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When choosing the 
finish for your products 


* Vorcelain 
Enamel 


To gain these 
important advantages! 


to make sellng PETIZ 


satil N 


fo meer your needs... N, 


v 
v 


If you want a durable, attractive finish for your prod. ^ " 
ucts, get the facts about modern Porcelain Enamel! 
The post-war versions of this familiar finish offer 
many important advantages to the designer and 
manufacturer of a wide variety of products. 


Porcelain Enamel 
Institute, Inc. 


101O Vermont Avenue, N.W. 


d tor data book Washington 5, eC. 
THE DESIGN 
AND FABRICATION 
METAL PART 


PORCELAIN 
AMELING 
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DC means SC...Selenium Conversion 
and Selenium Control. SC Type "K" 
Selenium Rectifier is especially de- 
signed to pass the 100-hour salt spray 
test at 50° Centigrade. Again proving 
that DC means SC... Selenium Con- 
version and Selenium Control. If 


you use DC... get the facts on SC. 


SEND FOR BULLETIN 


SELENIUM CORPORATION 
of AMERICA 


1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 


LJ 
EXPORT DIVISION: FRAZAR & HANSEN 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 


IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 


fied" Arc Welding fy 


Nu 


—* 
— 


eam 
~ 


...than youthin 


| when you can refer to a |, 


| 
Kur 


| volume of “HOBART Pra tical 
Design for Arc Welding: New! 


..Published in 5 volumes, 
100 designs per volume 
with many applicable to 
your own work. Compiled 
by one of America's fore- 

. most Arc Welding Consult- 
ants. $3.50 per volume 
- get of 5 


ZA 


A 
| ARC WELDERS 


$ UNR 
—— f 9s C 
j 7 nee - M 
" Pocket Gui e i: NA 


Arc Welders. Con- NS N 
tains valuable 


— one 
daily. Write for it. y 
HOBART BROTHERS CO., Box PT-85, Troy, O. 4 


“One of the Worlds Largest Builders of Arc Welders. 
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: P ER M re * * 

w — Hewes oe aib E 
Cut all metals and. non-metallics Draw and form sheet metal parts, Improve the products you SELL, 
FASTER* . . . save machines, with greater output, finer finish, by "wearproofing" vital parts with 
manpower, time! closer limits. carbides for extra long life. 





HEL bev 
Keep machine maintenance costs Dress grinding wheels at lower Step-up inspection efficiency with 
DOWN, production UP, with car- diamond cost per dressing, with accurate, long-life gages of all, 
bide-tipped parts. diamond-impregnated dressers. types tipped with carbide. 


CARBOLOY COMPANY, INC. 
11105 E. 8 MILE AVENUE, DETROIT 32, MICHIGAN 


CARBOLOY 


(TRADEMARK) CEMENTED CARBIDES 

TYPICAL USES OF CARBOLOY CEMENTED CARBIDES 
Sheet Metal Dies * Collets * Cams * Moulds ° Textile Guides * Tools * Cutters * Bushings * Wire Dies * Mandrels * Punches 
Masonry Drills * Fish Rod Guides * Brinell Balls * Gages * Knurling Pins * Rotary Files * Scrapers * Dental Chisels 
Wheel Dressers * Bearings * Lathe Files * Steady Rests * Centers * Valve Stems and Seats * Rollers * Scribers © Burnishers 
Machine Ways ° Cylinders * Glass Laps * Wear Plates 









* 
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@ Can the job be done with wire? Should 
the wire be round, flat or shaped? What 
size would do it best? Should it be high 
carbon, low carbon, or one of the Stain- 


less steels—iron or a non-ferrous metal? 


PAGE can answer such questions for When the flood gates of production for civilian use 
: : are opened, American business will face the most 
you. And, in answering them, PAGE may — Sa ad : 

i furious competition in its history for dammed up 
show you how to simplify, economize consumer dollars. You can spotlight your product 
i i is maze of c stitive merchandise by select- 

or speed up your production. For PAGE in this maze of competitive * chandise by € 

ing a sparklingly attractive ECOA name plate. 


experience includes the use of wire in Enduringly fine appearance makes an ECOA metal 


the making of other products—as well name plate a worthy mark for a worthy product 


: or lasting identification, for clearness and permanent 
as the manufacture of practically any for lasting identihcation, for cl | 


readability. Let us help you create a name plate 


kind of wire. which adds sales appeal to your present or post-war 


product. Send rough sketch with specifications for 


. . . and WELDING ELECTRODES quotation — or write us fully for further information. 


PAGE offers a wide range of electrodes 


for welding iron, carbon steels and the 


various analyses of Stainless. | JA 
If you use wire in manufacture if 


you have a production problem that ULT» SIE 
wire might solve, or if welding is part 


of your manufacturing process, it will 


pay youto... 
Get in touch with Page! 
ETCHING COMPANY 
OF AMERICA 


1520 Montana Street, Chicago 14, Illinois 
Dept. 8B 


Metal Name Plates, etched or lithographed * Plastic Name Plates, Dials 

and Panels, lithographed or screened * Etched Metal Scales, Clock 

Dials, Instrument Panels, Art Novelties, Advertising Specialties « Etched 
Metal Panels for elevators and architectural uses. 


ACCO Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
(T 


Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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T: permanent mold process for aluminum alloy castings, as 


perfected at Permite, has eliminated machining operations 
entirely for many castings, and for others has reduced finishing 
work to the minimum. 


Permite Permanent Mold Castings are precision made to toler- 
ances as close as --.010". There's less "dead" metal to remove. 
Time, labor and money are saved! 


In addition to their precision tolerances, these castings have 
smooth surfaces and finer grain structures . . . are made to the 
highest standards of strength and uniformity. 


Whatever your requirements in castings — permanent, semi- 
permanent, sand mold ór die cast — Permite Engineers and 
Foundrymen place at your service their twenty-five years of 
experience in working with aluminum alloys. Let us show you 
how Permite Aluminum Alloy Castings may save you money. 


ALUMINUM INDUSTRIES, Inc. 


CINCINNATI 25, OHIO 
Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 


Chicago: 616 South Michigan Avenue Atlanta: 413 Grant Building 
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Fete 9, 
Pele 2 
* 

Come "ddan 
Merican 


ampan t 


7 up-to-the-minute 


FELT 
o d a ta Oo n K E bos, &.. n E 


Data Sheet No. 13, illustrated above, is the most recent of a 
series of technical bulletins prepared by American Felt Com- 
pany engineers concerning the mechanical and applicational 
properties of Felt. 

This data sheet gives authoritative information regarding 
the behavior of S.A.E. Felts in compression and provides a 
useful guide to their selection. New and interesting engineer- 
ing tables show average Load Deformation and Compression 
Set values in relation to S.A.E. Felt densities. 

The performance record of Felt plus its natural adaptability 
to load-bearing in compression are among the important rea- 
sons for its specification for use in Vibration Isolation, Shock 
Absorption, Cushioning, and Padding. Copies of this impor- 
tant data sheet are now available to engineers . . . yours 


for the asking. 


merican ‘elt 
om y 


TRADE 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chica£o; Detroit; Philade Iphia; 
‘leveland; Los Angeles; San Francisco; Dallas; 
St. Louis; Seattle; Atlanta 
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Talide-Tipped Blades, with Tungsten Carbide wear strips, have become stand- 
ard equipment for centerless grinding armor-piercing shot, shells, projectiles, 


bullet cores, aircraft parts and other ordnance material 


The extra long life of super-hard Talide Blades, plus their natural ability to 
resist scoring and galling, have helped to increase the production of pre- 


cision ground parts by eliminating down-time and rejects. 


In the post-war period, Talide-Tipped Blades will be used to increase the pro- 
duction of lower cost roller bearings, fountain pens, cap screws, twist drills, 
bushings and a wide variety of shafts, spindles and screw machine products 


Write for catalog 43-WP listing full particulars and prices. 


= 
TUNGSTEN 
CARBIDE 


TIPPED 
WITH 


(2) 
€ 
4^ 


METAL CARBIDES CORPORATION 


YOUNGSTOWN 5, OHIO 
TUNGSTEN CARBIDE TOOLS . DIES 
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Army-Navy “E” Day, in recogni- 
tion of outstanding performance in 
the production of airplane smoke 
tanks, was observed May 26th at 
the Empire Stove Company. Volume 
production of airplane smoke tanks 
—to lay down a protective, artifi- 
cial fog as fast as a plane can fly— 
was the order. Chemical Warfare 
Service needed smoke tanks — 
quickly and in volume—Empire de- 
livered! The finishing room couldn't 
be a "bottleneck" — and wasn't! 


Two coats in 35 minutes—ready 
to ship—was Berry Brothers' answer 


to the finishing room problem. 
Bonderized tanks were sprayed with 
Berry Brothers ES 6807101 Primer 
—given 5 minutes infrared baking 
—conveyed to another booth, to 
receive a coat of ES 680 Blue Gray 
Lusterless Enamel, followed by 
another 5-minute infrared baking. 


And production really rolled! 


This same Berry Brothers’ “know 


how” can help streamline your fin- 


ishing system, now and postwar. 
Let a Berry Brothers’ industrial 
representative analyze your finish- 


ing system! 


BERRY BROTHERS 


Paints Varnishes:Enamels:Lacquers 


Detroit 7, Mich. 
BOSTON œ JERSEY CITY » 
INGLEWOOD, CALIF. eœ 


) " - 
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CINCINNATI * CHICAGO e 
MONTREAL 


Walkerville, Ont. 
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Electrical Junction Box 

right) for use on Martin 
PBM airplanes. Produced 
of aluminum, by stamp- 
ing, welding and punch- 
ing Built by 
Brandt of Baltimore. 


processes. 


— — — — 


30-Ton Plating Tank (above) for use with Continuous Electro- 
lytic Tinning Lines. Plating Tank and Tinning Lines engineered 
fabricated and installed by Brandt of Baltimore. 


For Precision in Heavy Plate 
and Sheet Steel Work 


cat BRANDT of Baltimore 


If your plans for postwar production call for work done 
by an experienced metal fabrication plant, call on Brandt 
of Baltimore. 


The Brandt 815-acre plant has complete, modern equip 
ment for shearing, rolling, forming, welding. Machine 
capacities range from the lightest gauge sheet up to and 


1⁄7” 


including 114 pP 


mild steel or 34 
ferrous, non-ferrous, and alloy, can be completely fabri 
cated to your specifications. 


armor plate. All metals, 


At the present time our production ranges from small 
formed units to huge fabricated assemblies. Our designers 
and engineers will welcome the opportunity to assist in 
planning the details and specifications of your postwar 
production. Naturally, all plans will be held in strict 
confidence. So if there is a fabrication or design problem 


in your postwar plans, we invite vou to discuss it with 


Charles T. Brandt, Inc., 1710 Ridgely Street 
Baltimore 30, Maryland 


A — E 
iad dae 


| BRANDT ot Baltimore * Craftsmen in Metal Since 1890 
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Open the way— 
to stepped-up production with 
high frequency induction heating 


Here is your answer to production problems in metal working— 
a technique of applying high frequency current to give rapid 


localized, intensive heat . . . quickly, easily . . . and economical; 
Now all the material you need on 

theory, practice, and application has 

been gathered together in one con- 

venient and comprehensive book — 

ideal both as an introduction to the 
possibilities of induction heating, and 

as a ready reference handbook of 

design and procedure. 


Every manufacturing executive and 
technician with metal working prob- 
lems requiring high temperatures— 
for hardening of metal parts, joining 
of metal assemblies, or similar opera- 
tions—will find in this book that there 
are tremendous possibilities for more 
efficient, more uniform, more economi- 
cal production through the use of high- 
frequency induction heating. 


HIGH FREQUENCY 
INDUCTION HEATING 


By Frank W. Curtis 


Consulting Engineer, Springfield, Massachusetts 
235 pages, S14 x 84%, 249 illustrations, $2.75 


Written by a specialist in the field, this book gives a clear and thorough 
understanding of the practical techniques of this stream-lined method o! 
heating metals . . . explains the fundamental electrical principles involve 
. . . defines its range and scope . describes construction design of 
induction-heating coils . . . discusses in detail many applications of induc 
tion heating to specific heating problems and discusses the marked 
effect the technique will have on manufacturing methods and future cor 
structional design. 


Gives the principles, design 
details, and techniques of high 


frequency induction heating 
resulting in 


CONTENTS 


. Principles of Induction 
Heating s 
.rapid, almost 


ing 


instantaneous heat 
. Types of induction-Heat- 
ing Equipment 


. Design of Induction-Heating 
Coils 


.closer control of 
stricted surfaces 
.uniform results according to fixe 
time schedules, with rejection: 
almost eliminated 

. economy of materials through use 
of higher carbon steel, surface 
hardened by induction heating 


-no cleaning operation to remove 
discoloration or deposits 


improved surface-grain structure 
increased hardenability 


-no warping or deformation, mak 
ing straightening operations ur 
necessary 


See it 10 days 
Send this coupon! 


heating 


to re 


. Brazing, 


Soldering and 
Joining . 


> — amm and Hect-treat- 
ag 


. Fixtures for Induction 
Heating 


. Miscellaneous Induction- 
Heating Applications 


Designing for Induction 
Heating 


o 


. Dielectric Heating 


McGRAW - HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 


Send me Curtis HIGH FREQUENCY INDUCTION HEATING for 
10 days' examination on approval. In 10 days I will send $2.75, plus 
few cents postage, or return book postpaid. (Postage paid on 
order.) 


Name 
Address 
City and Stat« 


Company 


Position 


Books scent on approval in th Unit only 


ed States 
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= Tus after-war period is going to be a new age, First in the field of Custom Injection Molding, and 
ing not just a resumption of what we were doing before the first in some other developments whose revelation will 
"move war. You can't drag out old molds, forms and dies and have to wait on V-J Day, we might, given the opportu- 
adi start in where you left off around Pearl Harbor time. nity, be the first to show you the way to cheaper 

No material has made the strides that plastics have production, or a better product with greater sales ap- 
- made in new wartime applications. peal, or both. 


No company has shown more of the pioneering 
spirit than Erie Resistor in exploring new methods, new 
applications,new combinations of essential characteristics. 

Tell us what your product must have in mechanical 
strength, temperature range, electric insulation, delicacy 
and permanence of color...if there's a solution in terms 
of plastics, Erie Resistor can give you the answer. 


Let's get our heads together on a more practical 
grip for that portable electric tool — a case that's cheaper 
to make and faster to sell for that new alarm clock — 
a toilet set that will make milady's dressing table rival 
Marie Antoinette's. 


For plastics compounded with brains and molded 
with art, call on Erie Resistor. 


BUY EXTRA WAR BONDS 


Plasté s De "a 


ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND * * TORONTO, CANADA 


i 

i 
FOR HIGH ACHIEVEMENT 
IN wAR PRODUCTION 


se.” 
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BRONZE 


zs Finest 
Forging, Rolling, 
Machining 
Equipment 





CARBON STEEL 
ALLOY STEEL 


€ No matter how rigid the 
specifications, Taylor forged 
steel rings are uniformly high 


Modern 
Laboratory to 
$ Verify Specific 
p Characteristics 


in quality. This is because 
Taylor Forge has both the 
“know-how” and the facilities, 

1: plus more than 40 years of 
experience in forging and roll- 
ing annular products. When 
you weigh sources of supply, 
weigh the skill and special- 
ized knowledge Taylor puts 
at your command. Inquiries 
are invited. 


Forged and Ore 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 


Complete 
Facilities for 
All Types of 
Heat Treating 





1 you TEA i 
ET 


A 40 page, flat-opening, flexible-bound Refer- 
ence Book that should be in the hands of every 
Due to 
the cost of preparing and producing this useful 
book, we can only send it to those who request 


Any size from 


12" Q.D. up 


Engineer who specifies or uses Bronzes. 


it in writing on their business letterhead,—or of 
course, those who fill-in and mail us the coupon 
attached hereto;—and remember, there's over 
35 years 


"specialized experience" in casting 


Bronzes behind us. 


Fill in, tear off and Mail 


4705 Rhawn St., Holmesburg, Phila. 36, Pa. 


Please send me a copy of your brand new "Reference Book of Bronze | 
Casting Alloys. 


Other Taylor Forge Products include: "WeldELLS" 
and related seamless fittings for pipe welding; forged 
steel flanges; forged steel nozzles and welding necks 
for boiler and other pressure vessel outlets; light 
wall spiral pipe; heavy wall electric-weld and forge 
Title welded pipe; corrugated furnaces, and similar forged 
and rolled products. 


| 
American Manganese Bronze Co. | 
| 
| 
| 


Mr 


Firm 


Street 
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ROXALIN-ENGINEERED ENAMEL BETTERS NAVAL 
SPECIFICATION (OS 1590) DRYING TIME BY 60%. 


This enamel meets every Naval requirement for 
corrosion and abrasion resistance yet air drys to 
handle in 4 to 6 minutes— nine minutes faster than 
the official specifications for Type |*. This special 
characteristic makes it possible, in most cases, to 
continue the use of conveyerized equipment (orig- 
inally designed for lacquer-type finishes) . . . as- 
sures smooth, uninterrupted production unmarred 
by rejections caused by improper drying and non- 
uniformity. 

Not only rocket manufacturers, but hundreds of 
other industrial firms have turned to Roxalin for a 
finish that would give their product the utmost in 


PIONEERS IN PRODUCT FINISHES 
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ENGINEERED 


protection. In every case Roxalin’s engineers have 
drawn from their experience of working with plas- 
tics to produce for them a finish that in every way 
met their requirements and at the same time simpli- 
fied production procedure. 


Roxalin’s technical staff is available to help you 
lick your finishing problems. You can get in touch 
with them by writing to Department 856. 


(*Type 2 for use with baking process also available) 


ROXALIN vibe FINISHE 


P O R A T E D 
ELIZABETH. F © NEW JERSEY 


FOR SPECIFIC PERFORMANCE 


305 





Typical one-bath process, Poor Two baths produce dense color, 
color and density. Insufficient superior rust protection, equal- 
protection and sharp edges on ized grain structure, reduced 
grain structure. friction of moving parts. 


Microphotos of identical steel surfaces by an impartial laboratory. 


Finish the Job Right 
with PENTRATE ("22") 
——— 


Pentrate offers permanent solution stability in a black 
finish for steel. 

This two-bath process has been patented by Heatbath, 
oldest manufacturer in the United States specializing ex- 
clusively in metal-treating baths. Long experience and 
constant experimentation produced Pentrate for fast 
action and durable results, It actually penetrates metal- 
lic surfaces without dimension change, does not break 
down with continued use and does not require energizers 
or periodic complete solution replacement. 

For certain alloy steels Pentrate is the on/y process 
that will guarantee proper and uniform blackening. For 
all steels, it furnishes a better finish in a shorter time and 
more easily. 


Write for your 
free catalog, today. 


HEATBATH 
CORPORATION 


Springfield 1, Massachusetts 
IN CANADA — William J. Michaud Co., Lid., Montreal 


REMOVING TIPS FROM HOLDERS... 
accomplished by a slight tap with no dam- 
age to either tips or holder. The patented 
Ejector feature of an Adjust-A-Cold holder 
makes changing tips simple and quick. 
MORE EFFICIENT COOLING . 
another feature of the Adjust-A-^ cold 
holder. The cooling fluid is carried to the 
extreme inner tip of the welding electrode 
by a tube adjustable to any length tip. 
This insures proper circulation and elimi- 
nates steam insulating pockets. By this 
device, one of the greatest deterrents to 
effective resistance welding, that of "Hot 
Tips," is eliminated. 

STANDARDS OF EXCELLENCE 

and Adjust-A-Cold Holders have been 
tested by, and met all the requirements of 
the National Aircraft Standards and the 
Resistance Welder Manufacturers! Asso- 
ciation codes. 


Write for details on these revolutionary 
Holders . . . designed to give your welder 
more efficiency! 


S-M-S CORPORATION 


1165 Harper Ave., Detroit, Mich. 


Manufacturers of: 
EJECTOR TYPE ADJUST-A-COLD HOLDERS, SEAM WELDER WHEELS, PROJEC- 
TION and FLASH WELDER DIES, SPECIAL ALLOY FORGINGS and CASTINGS 


"Unusual Alloys for Unusual Applications’ 


Adjust-A-Cold Holder 
Showing Tube at 
Extreme End of Tip 


IS PICKING 
YOUR POCKET! 


Every speck of rust on your equipment and 
material costs you money--needlessly! STOP 
destructive corrosion by simply spraying, dip- 
ping, brushing or flushing metal surfaces with 
Tectyl—it sea/s out moisture for as long as 
two years. Not a Paint! You can always 
see the protected metal through its thin, trans- 
parent film. A little Tectyl covers a lot of 
metal, and comes off quick and clean with 
kerosene. Let us help you revise your pre- 
war rust prevention practices in the light of 
war experience. 


There is a 


TECTYL 


Product for EVERY Rust Problem 


VALVOLINE OIL COMPANY 
431 Main Street, Dept. 31H., Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati, Ohio 
New York - Atlanta - Pittsburgh - Chicago - Detroit 
Los Angeles - Vancouver,B. C. - Washington, D. C. 
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STRUTHERS WELLS 
TANGENT BENDERS 


Complete descriptive bulletin on request 


Radiator Cover 


Freezer Cabinet 
STRUTHERS WELLS 
CORPORATION 


TITUSVILLE, PA. 
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N ordering your permanent 

mold aluminum castings from 
Acme you supply the blue-print, 
and Acme does the rest. Your cast- 
ting is poured in an Acme mold 
that is made from an Acme pattern. 
You can rely upon an Acme mold 


to have proper gating and risering, 
permitting pouring at correct tem- 
peratures. Acme's centralized re- 
sponsibility is particularly import- 
ant in permanent mold work, 
where one mold may affect the 
quality of thousands of castings. 


Acme made tools and patterns even 
before it made castings. And to- 
day, Acme engineering experience 
unites with advanced foundry prac- 
tice to give you the finest possible 
results. For permanent mold cast- 
ings with finer grain, greater 
strength, and maximum  dimen- 
sional accuracy, secure the facts on 
Acme Castings today. Recom- 
mendations and quotations sub- 
mitted promptly. 


NUT HEUS WITH THIS E ocho 


SIMPLEX BLUEPRINTER 


lf your production is held up waiting for blueprints from 
outside firms, then a Wickes Simplex Portable Blueprinter 
will solve your problem in a hurry. This speedy machine 
processes up to 48” per minute with a maximum width of 
42". For blueprints, Van Dykes or other special developing 
processes. Mercury vapor tube heats up in 55 seconds. 
Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets or 
continuous rolls. Requires very little space. Write for com- 
plete information to: 


WICKES BROTHERS eè SAGINAW, MICHIGAN 


510 NORTH WATER STREET 


- NEED EXCEPTIONALLY^ 
G00D PERFORMANCE 


Scores of spectacular Luminous Tube action signs are in service 
today because of the magic-action control of Reynold's Flashers. 
Reynold's reliable performance has been proved in all parts of 
the country. Universal porcelain ‘‘made to order” insulators are 
an essential part of the Reynold’s construction. They are un- 
affected by arcing, heat or cold, and will not corrode, carbonize 
or oxidize. Write for additional information about the advantages 
of Universal Porcelain Insulators. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST ST. » SANDUSKY, OHIO 
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How Thousands of Gasket Improvements 
are being effected by Fel-Pro Developments in 
Thiokolized Gaskets 


For that New Design...or Re-Design! 
Investigate Today the 2 BIG ADVANTAGES 
resulting from Fel-Pro’s Pioneering Devel- 
opment and Production of Thiokolized and 
other specially treated Gasket Materials. 


Through Thiokolizing by specially developed Fel- 
Pro processes and other treatments of such gasket ma- 
terials as Felpak, Karropak, Fishpaper, Chipboard, Fibre, 
Cork and others ...a host of new, improved gaskets 
are being produced for thousands of America’s leading 
manufacturers. 


The resulting gaskets are often revolutionary in 
their performance characteristics as applied to specific 


(Attach this to your 
Letterhead) 
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product requirements. Most of these gaskets were devel- 
oped originally to meet a specific specification . . . the need 
of a car builder for a more durable, oil resisting gasket 
... the requirement of an electrical device maker for a 
similiar material with high insulating and sealing qualities 
... the need of an auto accessory maker for an oil resisting 
gasket with tremendously high tensile strength...etc.etc. 


Fel-Pro not only has the Know-How, resulting 
from years of experience, to provide the proper gasket 
for your requirements, (that’s advantage |) but also 
(advantage 2) the PRODUCTION KNOW-HOW to produce 
them ECONOMICALLY and to highest quality standards. 
Write Today for FREE PORTFOLIO OF LATEST SEAL- 
ING MATERIALS and further details of our NO 
CHARGE CONSULTATION SERVICES. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 


Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1511 CARROLL AVE., CHICAGO, ILL. 


THIOKOLIZED FELPAK 


for the maker of a famous 


military vehicle 


THIOKOLIZED CHIPBOARD 


for leading «ar maker 


KARROPAK THIOKOLIZED 


for leading engine builder 


THIOKOLIZED FIBRE 


for an electrical device manufacturer 


CLOTH INSERTED THIOKOL 


for a radio manufacturer 





“SWING IS EVERYTHING in GOLF" 


says 
Miss Dingle 


AND THE SWING 
IN INDUSTRY 
IS TO 


MODERN 
DESIGN 


Modern design applied to industrial machinery will spell the difference 


between profit and loss in tomorrow's fight for business. 


Fenn Engineers design and build special machinery for a wide range of 


industrial purposes — machines that save their users money. 


We invite inquiries from manufacturers who have a production job 
that modern industrial machines might handle more satisfactorily than 


present equipment. 


THE FENN MANUFACTURING CO. 


Designers and Builders of Special Machinery 
HARTFORD, CONNECTICUT 


E URFTCHEK 


Designates 


MACHINE 
FINISH 


"The SURF-CHEK system is more delinite than a direct wire. It conveys the 
engineer's specific instructions to the machinist and leaves no possibility open for 
guess interpretation This new departure in microinch roughness designation and 
quality control is being adopted nation-wide by alert industrialists. Surf-Chek 
prevents rework and scrap saves labor controls outside production makes 


comparison standards available for more worker 


ond 
ided plost« Surt-Chek Roughness Standard 
eplicos of 20 surloces. 5 10 500 microinches 
prepored by turning. grinding milling, honing 
lopping and polishing for direct fingernail com 
on. Kit $8 00 complete f O B , Hollywood 

hek drafting templote $! 00 postpoid. 

tity discounts on request Write Dept "E 


nhe dor 


OVER 5000 SURF-CHEKS 
NOW BEING USED 


x = menr ^ 


SURFACE CHECKING GAGE CO. 


* Hollywood 28, California x 


PLASTICIZED COTTON FABRIC *:. 


SHEET STOCK for INDUSTRY 


Æ CONTAINS NO LEATHER 


Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc 


In a Range of Thichnesses: 
3 iron (.063"), 5 iron (.110”), 7 won (.141”), ete. 


For Abrasion Resistance: 
With stable fraction, mechanical strength, and flexibility or 
rigid forming. 


And Easy Working: 
Cuts, drills, nails, paints, varnishes, and cements like wood but 


wears like iron. 


In Such Applications As: 
Oil seals, polishing wheels, safety flooring, clutch facings. shoe 
soling, protective moldings, etc 


With Resistance To: 
Heat, water, oil, weak alkalies, weak acids, mildew, etc 


And In a Variety Of Finishes: 


Plain, sized, coated (oak or walnut), etc 


Acailable In: 


Sheets, squares, rectangles, doughnuts, etc. 


WRITE FOR CATALOG 
2-12-45 


N 


FRICTION MATERIALS CO.— CHARLOTTE I, NC 
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An improved product 


an improved wire/ 


from .001 to .050 SPECIFY SPENCER 
Beryllium, Phosphor Bronze and Stainless Steel wire for.. 
1. EXACT SIZES 2. SPECIAL USES 3. EXACT PHYSICAL CHARACTERISTICS 


Manufacturers of today’s and to- Stainless Steel. Spencer — originators 
morrow’s products can now demand — of “Control Crimp” and “Spencerized” 
and get — controlled specification fine wire — invite your wire product 
wire in Beryllium, Phosphor Bronze and problems. 


for exact specifications 


SPENCER WIRE COMPANY 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD © MASS. 
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NATIONAL 


DROP FORGINGS 
CAN TAKE IT 


Quality control does not end but only begins at 
National with the receipt of the raw material. Each heat 
or lot of steel is subjected to a chemical analysis with 
rigid inspection for defects. After we are satisfied that 
the raw material is suitable for your requirements our 
Inspection Department checks after each operation to 
assure you of the quality to which you are entitled in 
a National Drop Forging. 


Our entire Inspection Department is under the super- 
vision of a well qualified Metallurgist to guarantee that 
the forgings you receive will be the best that can be 
produced. 


If you have a forging problem, our Engineering and 
Metallurgical Departments with over 25 years of expe- 
rience can solve it. 


We make drop forgings of all sizes, from a fraction of 
an ounce to 10 pounds; from carbon, alloy and stain- 
less steel, and from non-ferrous metals. 


Write us for booklets describing our standard line of 
SAE yoke and rod ends, container handles and barrel 
closures and send us your inquiries for custom drop 
forgings. 


The Trademark "N" is your guarantee of Fine Quality 
Forgings. 


THE NATIONALLOCK WASHER CO. 
DROP FORGING DIVISION 
Newark 5 New Jersey 
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TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


Twelve sizes now available — 


. ..free from die charges. UE 


j d sup- & 

D enture section and 
- — plate are formed in one 
aasa piece... no folds or welds. 


These sections are formed 
cold... dimensions are 


uniform. 


Write for folder 
dimensions. 


giving full 
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From Coast to Coast 


America is stocked with Panelyte sheets, rods and tubes 
and staffed with sales engineers .... at your service 


in Canada: Montreal, Toronto, Vancouver 


LEGEND 
A Branch Office 
e Sales Office 
© Warehouse Main Office 


C] Factory 


New York 


in Mexico: Mexico City 


The Panelyte network of strategically located warehouses and sales offices was 
established to serve Industry promptly. Stocks of sheets, rods and tubes are carried... 
ready for prompt shipment. 

Competent Sales Engineers are available to consult with you on designing, and 
manufacturing techniques for the economical production of fabricated parts and 
molded shapes in thermosetting laminated plastics. 

The demand for Panelyte fabricated and molded parts has necessitated the building 
of a new 60,000 sq. ft. Fabricating Plant at Trenton. It will be the most modern fabricating 
plant in the laminating industry. Space formerly occupied in the main plant by the 
Fabricating Department will be used by the enlarged Molding Department. 

Write for our factual Engineering Data Book. 

\ c (7, JA 


E "FM. » f 7? à f "- 
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Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, New Orleans, Phoenix, Portland, St. Louis, 
St. Paul, San Francisco, Seattle, Syracuse, Trenton: 
Buenos Aires, Johannesburg, Mexico City, Montreal, 
Sao Paulo, Toronto, Vancouver. 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


Propuct ENGINEERING — AucusT. 1945 373 





| This Small EF Rotary Furnace 
Hardens 250 Lbs. Per Hour—Scale-Free 


While more widely known as ''designers and builders of large 
production furnaces," The Electric Furnace Co. also builds 
numerous types of smaller continuous automatic units. 


The above rotary, scale-free hardening furnace is an excellent 
example. This comparatively small and inexpensive installation 
handles miscellaneous small products such as springs, bolts, screws, 
etc., at the rate of 250 lbs. per hour. The complete unit consists 
of furnace, quenching equipment, automatic control and an 
Elfurno generator for supplying the protective atmosphere for 
scale-free hardening. 


This furnace has two doors and two quench tanks—the hearth 
operates in either direction, enabling material to be either oil or 
water quenched without moving quench tanks or changing quench 
ing medium. 


Other EF rotary installations are handling 30,000 Ibs. or more 
per hour 


We solicit your furnace inquiries—no furnace is too large or 
too unusual. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Proces edu 


CREATORS OF UNUSUAL INDUSTRIAL 


ELECTRO-COATED ZINC, COPPER, | 
NICKEL AND BRASS.. HOT DIPPED A 3 PAPE y 
TIN AND SOLDER. . LACQUER 
COATED IN COLORS... UNCOATED Over 40 years experience 
n designing and building 
PRECISION STRIP, CARBON AND highly technical Industria 
Papers to meet product 
ALLOY SPECIALTIES. and production require 
I F ments. Let our resear< 
= E laboratories find the paper 
to fill your need, 


OATED METAL provides a direct means of reducing 
C operations between raw material and finished parts. 
ThomaStrip—precoated with zinc, copper, brass, nickel, 
solder, tin or lacquered in colors—offers a commercial 
product at low cost that affords many applications for 
fabricated parts. Being precoated, ThomaStrip assures 
a uniform coating on the inside and outside of parts, re- 
gardless of complexity of formation. Thomas will be glad 
to give you the benefit of long engineering experience 
with coated products. Present your problems to us for 


recommendations. 
ROP-FORGING 


ANY SHAPE + ANY MATERIAL « COMPLETE FACILITIES 


iii THOMAS STEEL MR WARREN, 0. Write for Free Forging Data Folder . . . Helpful, Informative 


COLD ROLLEO STRIP STEEL SPECIALISTS NOS UU I "The Drop-Forging People" BUFFALO 7, N. Y. 
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WANTED 





Designers—Draftsmen and 
Estimators For Permanent 
Post-War Positions 


Preier men experienced in rolled metal 
products used as bright trim and decora- 
tive mouldings for automobiles, refrigera- 
tors, washing machines, stoves, etc. No 
reconversion problems involved. This is 
an unusual opportunity for men who 
possess experience, originality and initia- 
tive to join a well-established and grow- 
ing organization, which is considered a 
leader in its field. Write full details of 
education, experience, and salary ex- 
pected, and we will arrange an interview 
for you. 


MOULDINGS, INCORPORATED 


730 E. Washington St. 
Indianapolis 2, Indiana 


| 
| 


ee 
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WANTED 


DESIGNING ENGINEER 


Experienced on design and de- 
velopment of general machinery, 
preferably graduate engineer. Ex- 
cellent post-war opportunity with a 
well-established, aggressive manu- 
facturer of general and special 
machinery in Wisconsin city of 
30,000, with ideal working and 
living conditions. Give complete 
details in first letter, as to your 
qualifications, education, experi- 
ence, etc., and compensation ex- 
pected. WMC rules apply. Write 


: P-995, Product Engineering 
: 520.N. Mich. Ave., Chicago 11], Ill. 
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Mechanical Engineers (2) 


for development and 
general engineering works, 


experienced in the design of material 
handling equipment, dredging equipment, 
portable cranes and/or similar equipment. 
Should have working knowledge of Diesel 
and Diesel electric power plants—both sta- 
tionary and propulsion. Excellent oppor- 
tunities with nationally-known midwestern 
manufacturers. Salaries open. 





P-904, Product Engineering 
520 N. Michigan Ave, Chicago 11, Ill 
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WANTED 


Tool and Methods Engineer 


capable of taking charge of tool design, 
methods, process planning, and stand- 
ards. Prefer a man with experience in 
hot upsetting, threading, machining and 
finishing of a wide variety of precision 
upset bolts and forgings, drop forgings, 
automatic and turret lathe parts. Please 
give complete data of background, age, 
and salary requirements. Small, progres- 
sive, growing, Eastern manufacturer. 





P-993, Product Engineering 
West 42nd St, New York 18, N. Y 


DTI 








[E 


| 


OPMMREUEM EEUU EAE AER LEEE LEAL EELEEE LEER UL UELELEELEEELLELE EE ELEM ELELEUT UAE 0004000 RNR OUO dGMN S C 


(Additional Employment Advertising on pages 376 & 377) 
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POSITIONS VACANT 


DESIGN ENGINEER-—-An unusual opportunity 
with large internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment for capable design engineer of 
refrigeration compressors and condensing units 
to work as assistant to chief. All replies will 
be confidential Please outline qualifications. 
P-998, Product Engineering, 330 W. 42nd St., 
New York 18, N. Y. 
RESEARCH ENGINEER—Unusual opportunity 
for capable engineer experienced in design 
and research work of air conditioning and 
refrigeration equipment to operate new modern 
laboratory for internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment. All replies will be confidential. 
Please give outline of qualifications P-999, 
Product Engineerimg, 330 W. 42nd St., New 
York 18, N. Y. 
DEVELOPMENT ENGINEER—for design of 
automotive ignition and electrical units. 
Established, progressive firm Central New York 








State; post-war future; salary open. Write full | 


details, background and experience P-109, 
Product Engineering 130 W. 42nd St, New 
York 18, N. Y 


PRODUCT DESIGNERS to develop domestic | 


washing machines. Apply in writing, giving 
previous designing experience, salary and ref- 
erences P-100. Product Engineering. 330 W 


42nd St New York 18, N. Y 


POSITION AVAILABLE-—Design Develop- 

ment and Research Engineers Mechanical 

electrical for work n one of the largest 
Resistance Welder Manufacturers Saiary open 
Located, eastern Ohio. Our employees notified 
of this ad. Reply g ng qualifications, P-101, 
520 N. Michigan Ave Chicago 11, Ill 





DESIGN ENGINEER Established Connecticut 


manufacturer needs graduate engineer or | 


equivalent experienced in design of automatic 


machinery Printing press and some tool, jig 
and fixture experien« desired but not essen 
tial Postwar opportunity with company whose 
products have international distribution. State 
age marital status education experience 
present salary and salar expected P-102 


Product Engineerir 10. W 12nd St New 
York 18, N. Y 


WANTED—DESIGNING Engineer for perma- 


nent position, to design gear reducers and 
related power transmission equipment Must 
know A.G.M.A. standards thoroughly State 
experience salary expected, age, and when 
available n reply Address the American 
Pulley Company 4206 Wissahickon Ave 


Philadelphia 29, Pa 


WANTED: Two first class Model Makers to 
construct models of light precision equip- 
ment To the right men we offer permanent 
positions, good wages and reasonable working 
hours under the best of working conditions 
Do not apply if engaged in essential war work 
Location: New York City. P-103, Product Engi 
neering, 330 W. 42nd St.. New York 18, N. ¥ 
PROGRESSIVE COMPANY, located in eastern 
Massachusetts offers position with good 
future to a man able to take charge of design- 
ng, purchasing and building the tools, jigs, 
and dies used in the manufacture of its pre- 
cision products Five men are employed on 
Design and Drafting, forty on Tool Making. 
For a man thoroughly familiar with modern 
tool design and manufacturing methods, able 
to give guidance to others, the position has 
excellent immediate and long-range possibili- 
ties. Applicants are requested to give informa- 
tion regarding their training, experience, and 
previous positions held. P-105, Product Engl- 
neering, 330 W. 42nd St., New York 18, N. Y 


PRACTICAL METAL fabricator wanted by 

long established mid-west manufacturer „for 
supervising construction of dies and fabrication 
of metal panels and components in small lots 
required for specialized motor vehicle bodies 
Must have practical experience in fabrication 
of metal body panels on stretcher presses, drop 
hammers and small toggle presses. Permanent 
position for right man. Write giving complete 
resume of experience including places worked, 
photograph, age and salary expected. P-106, 
Product Engineering, 520 N. Michigan Ave., 
Chicago 11, Il! 





MAN OF foremanshij aliber, Capable of set- 

ting up and running Waterbury Farrell Tubu- 
ur Hipro, and standard two-stroke Headers, 
producing rivet Janks of ste copper and 
ckel to close tolerances Must also be able to 
make our desig ,wn header dies The man 
selected will be placed in charge of header 
epartment of our Tungsten Division Estab- 
lished industry with no reconversion problem 
All applications will be treated confidentially 
and should be as detailed as possible. Phone 
wire or write to H. A. Wilson Co Personnel 
Dep't., 105 Chestnut St., Newark 5, N. J. Tele- 


one Ma-2-556 


(Continued on page 376) 
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WANTED 


INDUSTRIAL CONTROL 
ENGINEER 


We are interested in securing an elec. 
trical engineer to develop industrial 
control apparatus. 

Applicant should be familiar with com- 
petitive designs, and have working 
knowledge of tests and working meth- 
ods.  Underwriter's requirements and 
NEMA standards for electric motor 
control. 

Excellent opportunity to qualify for a 
permanent supervisory position in Engi- 
neering Department of an expanding 
organization, well established in the 
automotive electrical and magnetic re- 
lay field. In applying give age and 
complete resume of experience. 


R-B-M MANUFACTURING CO. 


Division Essex Wire Corp. 
Logansport, Indiana 


EDIDI 
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Here is àn exceptional opportunity for an 
industrial designer of imagination and skill 
who wants to become associated with an 
old, established, hard-hitting organization, 
the leader of its industry 


The designer we choose—and who chooses 
us—wiM have had experience in product 
styling, both for eye appeal and correct 
functional design. Experience in furniture 
design would be helpful but is not neces- 
sary 





This position inyolves a shirtsleeve work- 
ing relationship with a top-notch staff of 
engineers, model shops equipped to work 
in woods, metals and plastics. A qualified 
designer with executive ability will find a 
splendid opportunity with our organization 


DI 


Please write a complete letter about your- 
self—personal data, general background 
and experience in designs Address your 
reply to Paul Fuller 


The Rudolph Wurlitzer Company 


North Tonawanda, New York 
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WANTED 


Š Machine designer, draitsman, for perma- 
: nent post-war positions. We have imme- 
Í diate openings in our development de- 
partment for designer, and draftsman 
desiring to become connected with a com- 
pany having assured post-war business 
in the manufacture of Dental equipment. 
For personal interview please write, giv- 
ing full details including salary expected. 
Located in central Ohio. 









= 
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P-959, Product Engineering 
620 North Michigan Ave., Chicago 11, Ill 





MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 


Engineers experienced in Machine 
Design and Sheet Metal Products 
or Household Appliances. 


Must have successful pre-war back- 
ground. Permanent position with 
large, progressive organization. In 
yeplying give full particulars, places 
worked, projects, etc. 


Institute of Product Research 
m LAH—448 S. Hill Street 
os Angeles 13, California 





| 
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Position Wanted 


Superintendent —Engineer 


Graduate Mechanical Engineer, 39 years 
of age, with experience as Production Su- 
perintendent, Process, Methods and Tool 
Engineer on specialties, radios, cameras, 
intricate mechanisms, and instruments, 
who is quality and cost conscious and 
up to date on tools and mass production 
methods, desires responsible position with 
a well established company offering a 
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post war future to a man with ideas, 
enthusiasm, tact, and a will to get things 
done. $ 
1 
PW- 111, Product Engineering i 
330 West 42nd St, New York 18, N. Y. $ 


e— PROFESSIONAL SERVICES — 


ASSOCIATED ELECTRONICS 
CORPORATION 


Engineering Service 


CONSULTING 
ENGINEERS 

for all Industries 
MANAGEMENT 
PRODUCTION 
PUBLICATIONS 
New York, 7, N. Y. 
San Francisco, 8, Cal 


Complete 
RESEARCH 
DEVELOPMENT 
DESIGN 
132 Nassau Street, 
251 Kearney Stree 


Atlas Tool & Designing Co. 


CONSULTING and PROCESSING ENGINEERS 


Staff designers of tools, 


machinery, complete 


00 skilled engineers 
s, special automatic 
tion lines 
& Kensingto hia Pa. 


Philadel 24, 


THE FRANCIS COMPANY 


ENGINEERING CONSULTATION AND SERVICE 












Mechanical design, development and engineering 
I’ t design, creation and development, 
Plant layout and engineering 
Production process machinery 
Design, layout, and detail 
Wire write 
347 S. Dearborn St., Chicago 4, I 


HARrison 221 


Telephone 





PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
ELECTRICAL PRODUCT DESIGN 
Machinery, 
Appliances, 
Electronics, 


Wacker Dr. 


Apparatus & Applications 
Hi-Frequency Apparatus 
Radio Communication 


El 
El 


205 W ni 


Chicago 6, 


Industrial Design Company 


Consultants & 





Designers 


Creative Styling 


Machine Design 


General Drafting 


1732 Phila. 5, Pa. 


Lancaster, Allwine & Rommel 


PATENTS é TRADE MARKS 
Interesting booklet concerning Inventions, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation. Simply ask for ‘‘booklet and 
schedule,” 


Patents, 


Established 1915 
15th St., N.W., Washington 5, 


Suite 461, 815 D.C 


H. G. MUELLER 


— Engineers. — 
PRODUCT DESIGN 
New, Ideas and 
Developments in 
Mechanical Engineering 
80 YEARS’ EXPERIENCE 
With Leading Products 


649 Hilltop Road. Erie, Pa. 


SPENCE - RIGOLO 


DESIGNERS 


SPECIALIZING IN 


"T STYLING 
New York 22, 


PRODUt( 


677 Fifth Ave. N. Y 
































POSITIONS VACANT. 


(Continued from page 375) 


mid- 
Position requires two 


REFRIGERAT ION ENGINEER—For 
western manufacturer 


or three years of Engineering, including at 
least one course in Thermodynamics. Appli- | 
cant must understand general theory of single 


fractional horsepower 
Several years’ experience required as an engi- 
neer in connection with the mass production 
of refrigeration equipment, preferably in con- 


phase, A.C, motors. 


nection with the installation of the refrigera- 
tion units in household refrigerators. Some 
experience at servicing equipment in the field 
would be helpful. Should understand manu- 
facturing problems and be familiar with the | 
procedure used by large manufacturing com- 
panies in solving similar problems P-107, 


Product 
Chicago 


Engineering, 20 N. Michigan Ave., 


11, Ill. 


EMPLOYMENT SE SERVICE 


SALARIED POSITIONS — This 


advertising 


service of 35 years’ recognized standing 
negotiates for high salaried supervisory tech 
nical and executive positions Procedure will 
be individualized to your personal require 
ments and will not conflict with Manpower 


Commission's. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected Send for details E cw 
Bixby Inc. 268 Delw: ard Bldg., Buffalo 2, N. Y 
POSITIONS WANTED 
ELECTRIC AL E NGINE ER. After 8 years ex 
perience in design and development of frac- | 


tional horsepower universal motors, small D.C 


motors and generators, I feel qualified to head 
a department engaged in similar activities 
Want connection with small firm which uses 
this type of equipment in conjunction with 
their product and is interested in developing 
same for their specific application. Prefer mid 
dle west locatior Experience covers original 
mechanical and electrical desigr laboratory 


management, preparation of produc 


cations and supervision of others during various 
stages of development This is backed by good 
technical training and several years actual shop 


experience. If you think there is a possibility 
that you may be this firm and that I may be 
your man, write. PW-985, Product Engineer 
ing, 520 N. Michigan Ave., Chicago 11, TII 
PRODUCT MACHINE Designer with 23 years 
experience in structural design, plate work, 
and stainless steel fabrication, for heavy in 
dustries including textile, dairy and paper 
industries and A.S.M.E. code work Fully 
capable in handling production of this equip 
ment. Location Metropolitan area of New 
York. W.M.C. release can be obtained to start 
Oct. 1st PW-108, Product Engineering, 330 
W. 42nd St., Ne w York 18, N. Y 
REPRESENTATIVE AVAILABLE 
NOT TC E MANUF AC TU RE RS Manufacturers 
representative seeking lines for distribution 
Southwestern territories present and postwar 
connections Write details RA-965, Product 
Engineering 20 N. Michigan Ave Chicago 
11 Til 





WANTED 


SPECIALISTS in various fields 
fee bi Important resear« 
organization requires outside assistance, State 
qualifications, specialty, ickground, and 
erences W-104, Product Engineering, 330 
42nd St., New York 18, N. Y. 
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Curt E. Patton Personnel Engineers 


ENGINEERS! 
to work on 


isis 


W. 


annnm 


53 W. Jackson Blvd. Chicago 4 
offer Industry a confidential Personnel Service, 
selecting and presenting men for positions open 





on either a fee or retainer basis 
Outstanding men in Engineering, Design & 
Research, with legitimate reasons for seeking a 
change, are invited to file applications at NO 
CHARGE, in confidence, so we may present their 
qualifications to our clients 


"nnn Maret 


nin 








QUII UU AU AN 





MEME ELLE ELLEHELLELEL ELE ELE LE UELLE UU 


CANADIAN MANUFACTURERS 


Desire Post War Products or Inventions. 
Will purchase outright or manufacture on a 
royalty basis. Equipped for any article. 


Write giving particulars. 
BO-112, 
West 


Product Engineering 
St., New York 18, 


330 42nd N. Y 
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PHONE - PERRY 5930 * 
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MACHINE & TOOL ENGINEERS 


MACHINE & TOOL DESIGN © CONSULTING © OPERATIONS 





CONTRACT PRODUCTION MANUFACTURING 
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Connections for Executives 
$7,500.00 & Up 


OFFICE—TECHNICAL—SALES 


This organization offers a special service 
for those with qualified backgrounds for 
higher salaried positions. Negotiations 
through keyed-reference contacts. Your 
name does not appear. No charge unless 
you are placed, in which case the pub- 
lished fee will prevail. 


Write for details. 


Castle, Barton & Associates 
Attention—A. T. Foster 


220 S. State St. Chicago 4, Ill. 
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BARGAIN 


Complete Automatic 
Heat-Treating Unit 


Míd. by Surface Combustion Co., con- 
sisting of Belt Type Hardening Furnace, 
Large Quench Tank, Belt Type Drawing 
Furnace, Dehydrogenization Oven and 
all necessary connection conveyors and 
motors for these units; Leeds Northrup 
Recording and Plain Pyrometers. A 
Rex Degreaser and Still was used with 
this unit. Will sell with or without the 
unit. Capacity of unit 1000 lbs. per hr. 
Used less than two years. Original 
cost approximately $75,000.00. Can be 
purchased at small fraction of this cost. 


H. CLARK JOHNSTON 
695 Bowery St. JE-8141 Akron, Ohio 
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Fischer & Thomas Co. 


Creative Ideas for 
Post-War Mfg. 


4815 Superior Ave., Cleveland 3, O. 
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EXPERIMENTAL AND 
DEVELOPMENT WORK 


Engineer will conduct experiments—research, or 
develop your new machine implement or device. 
Adding if possible creative or constructive ideas to 
same. Also build full size practical operating 
models, (Strictly Confidential.) 


P. O. BOX 901 


| Grand Central Annex 
i8MNBAN O00 9400904 09000000000. 





New York, N.Y 









INVENTORS OR ENGINEERS 


If you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketches and writ- 
write us fully about it. We may 
Your rights will be 


ten description, 
have an interest in common, 
scrupulously respected. 


NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3, Cal. 
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RHODE ISLAND 


PAWTUCKET, 





1945 
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ELECTRICAL 
ENGINEERING 
OPPORTUNITY 


Electrical manufacturer of na- 
tionally known motor control 
and power distribution equip- 
ment offers permanent employ- 
ment in application and field 
engineering work to men with 
electrical engineering education 
or equivalent experience in sale 
or design of cited equip- 
ment. Also excellent opportuni- 
ties for qualified young men 
without previous experience to 
receive valuable training in an 
essential industry having a bril- 
liant postwar future. Give full 
particulars, including education, 
experience, age and salary ex- 


pected. ADDRESS— 


P. 997, PRODUCT ENGINEERING 
520 North Michigan Avenue 
Chicago !1, Illinois 


SONOUREOEOUDEOUDEUDEOOEOOESUDROREDENODEG DONDERO DROOREDOENO ESO EEEDEODOESONUOEND DORE REOE ERENT OREO DET ORD, ONnneenenenanenenenoneneaseneneonenecenenneanennennceten: 


OPPORTUNITIES FOR 
ENGINEERS AND DRAFTSMEN 


: Pratt & Whitney Aircraft, in maintaining leadership in the expanding air- 
gem power plant field, requires qualified persons, preferably younger men, 

articipate and p with its expanding engineering program on gas 
| iv ines and internal combustion engines. 


DEVELOPMENT ENGINEERS — Mechanical and Aeronautical 


(Civil and Electrical Engineers with related experience may also qvalify.) 
For engineering activities relating to design, development and production of all typed of aircraft power plants. 


: DESIGNERS — To make original designs of power plant mechanisms, assemblies and 
i to work out variations or improvements in current designs. 


: DESIGN ANALYSTS AND CHECKERS — To analyze layout and detail drawings 
i of aircraft power plants for accuracy of detail, calculations, material lists and specifications; 

i investigate drawings to insure completeness of information from the manufacturing, tooling 
i and inspection standpoint. 


SRenenecnesesenecnsesenresesenscsnesscncesasveccececssesenoneoseesoesneesasecuenees senses. 


i DRAFTSMEN — To prepare layout, assembly drawings, detail drawings for new designs or 
i design changes for power plants following specifications, general instructions or sketches. 


Experience with aircraft engines desirable but not required. 


Address letters to Engineering Department stating age, marital status, details of education, 
experience and draft classification. 


PRATT & WHITNEY AIRCRAFT 


East Hartford 8, Connecticut 


Applicants must conform with war manpower commission regulations. 
(REET eS. eR a a a 
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' WANTED 


ENGINEER 


FOR PRODUCT DEVELOPMENT 


Opportunities in Research 


Unusual opportunities in the postwar pe- 
riod will be available at Battelle Memo- 
rial Institute for qualified research men 
now in the services or engaged in war 
research. 


MANUFACTURING 


ODE 


"i 


mmm 


T] 


- 
SUOUneneenensneeeeaensneanencaesanenss 


SUPERINTENDENT 


Thoroughly experienced in the 
manufacture of mechanical coil 
springs. Capable of directing fac- 
tory force of 250 employees. Thor- 
ough knowledge of all equipment 
and processes used in the manufac- 
ture of coil springs essential. Ex- 
cellent post-war position, Salary 
commensurate with experience and 
ability. Location Eastern Pennsyl- 
vania. Write giving outline of per- 
sonal data and experience for past 
ten years. 


P-980, Product Engineering 
330 W. 42d St., N. Y. 18, N. Y. 
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Capable of advising small manu- 


facturers on selection of peace 
developing 
methods of utilizing now existing 
Must be 
practice 
manufacturing 
complete back- 
The adver- 
large stable concern 
in Southwest. Good post- 


war opportunity. All replies con- 


time products, and 
machines and personnel. 
experienced in machine 


and small plant 


Give 
ground in first letter. 


methods. 


tiser is a 
located 


fidential. 


P-973, 
520 N. 


Product Engineering 
Michigan Ave., Chicago 11, Il 


SOPOEDESOSERGNOEONOEOEGEGEAOADSEOSROAOAREDEEOEDEOEOOEOEDAROROAEEOAUEGEOUEGOROEOD ERR OEOURORORODEOH SHOR OOEOEENCORON OOO EOSOEOReNeORORSESeREEF 
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PTI he 


This endowed industrial and scientific 
research institution will add a selected 
number of competent scientists to its staff 
just as rapidly as they are relieved of 
their war responsibilities. The men chosen 
will be given every opportunity to develop 
in their professional fields and to apply 
their scientific knowledge to the solution 
of industrial problems. 

Such men will find modern scientific 
tools available for their use in the well- 
equipped Battelle laboratories, and they 
will be aided by a comprehensive pro- 
gram of fundamental research designed 
to expand their knowledge and their 
ability. Battelle operates in an unusual 
atmosphere which has a strong appeal to 
the professional research man. Opportuni- 
ties for further education, technical growth, 
and administrative responsibility exist. 

Experienced research men in the field 
of chemistry, chemical engineering, electro- 
chemistry, physics, metallurgy, fuels, light 
metals, plastics, ceramics, mechanical en- 
gineering, design and product engineer- 


appliances or small motors. Position offers 


— ———— — —— i ing, electrical engineering, applied me- 
: : DRAFTSMEN WANTED i i NICATION i chanics, mining, raw materials, and allied 
i $ E g = technical professions will be considered. 
$ : for both centrifugal and reciprocating i i EQUIPMENT $ Whatever your postwar plans may be, 
: i pump work. Permanent positions and de- E 1 : a = inquire now about these opportunities at 
: i sirable working conditions. Experience i Z Technical and Production Engineers i Battelle. Write to: 
Aa | in pump work preferred but all applicants : i Required by midwest Manufacturer Š ] r 
a | " be emeidered. i | Essential War and Peace Product i Battelle Memorial Institute 
| WARREN STEAM PUMP CO. INC. i | POM Du aant i Columbus 1, Ohio 
i - WARREN, MASS. E Padel North Michigan Ave, Chicago 11 N j ' 
w OUOCEOU OR ORROODOODEEDDOREOODORED "tnt rnit c at "e ES P d — M — 
E M n . | E . e i PRODUCT ENGINEER 
E i ec anica ngineer Mechanical We are looking for a product engineer 
» to work in our development department, 
y : For vigorously growing specialty manu- preferably with experience im electrical 


 —— 


5 


facturer. Have expanded 40% each 
year since 1928. Profit Sharing Plan. 
100% essential, no reconversion.  Lo- 
cated in a beautiful, clean town 65 
miles west of Chicago. Must have at 
least 3 years experience designing 
small machine products. 


P-110, Product Engineering 
North Michigan Ave., Chicago 11, Ill. 
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Draftsmen 
& Designers 


We have attractive openings with inter- 
esting post-war outlook for experienced 
draftsmen who would like to be asso- 
ciated with a small company located in 
the rural suburbs of Boston. 
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P-996, Product Engineering 
330 West 42nd St., New York 18, N. Y. 
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excellent opportunities. 


Company now engaged 100% in produc- 
tion of power driven turrets for Navy 
Bombers. 


We also have an opening for an experi- 
enced engineering draftsman in our de- 
velopment department. Excellent oppor- 
tunities for advancement. 


Reply to 


SAMSON UNITED CORPORATION 


1700 University Ave., Roch., 10, N. Y. 
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The fastest, most economical way 
to change your drawings! 


You’re off to a flying start ... when you give the drafts- 
man an OZALID INTERMEDIATE (translucent) print of 
any drawing that must be changed. 

For an Ozalid Intermediate is made in an OZALID 


machine in seconds, in exactly the same manner as any 


sary to change the developing solution. 

Even more important savings in time and labor are 
realized in the next step. For all that the draftsman need 
do now is remove the obsolete lines with Ozalid Cor 


rector ... and draw in the new design. 


other ty pe of OZALID print. 


No additional equipment is required; nor is it neces- 


Y 
A 


1. This is an Ozalid Intermediate (translu 
cent) print of the original drawing 


Ozalid Intermediates may be made on 
paper, cloth, or foil. With or without design 
changes, they may be substituted for original 
tracings in print production. Or sent to 
branches or subcontractors for printing 


Ozalid Work Prints supply drafting room, 
assembly lines, and offices with reproductions 
of anything drawn, typed, or printed on trans- 
lucent paper. Prints have black, blue, or red 
lines — as desired — on white background. Col- 


380 


He never has to redraw any line that remains the 


same! 


2. Draftsman eradicates obsolete lines with 
quick-drying OZALID Corrector Fluid, 


ors may be used for identification. 


Ozalid Specialties include Chartfilm and 
Dryphoto. Chartfilm gives lustrous, black 
lines on a waterproof, oilproof, white plastic 
base. Dryphoto reproduces continuous tone 
photographs quickly, economically, beauti- 
fully. in black, sepia, or two-tone (blue-brown ) 
effect. 


All in all, there are 10 types of Ozalid prints. 
See them and learn all about the versatility 
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3. New design is drawn in. Work-prints can 
now be made from this translucent “master 


that is vours only with Ozalid. Write for free 
"10 instead of 1" booklet today. 


OZALID 


Division of 
General Aniline and Film Corporation 
Johnson City, N. Y. 


Ozalid in Canada 
Huches-Owens Co., Ltd., Montreal 


Aucust. 1945 
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SEE 


There is one best way to secure the slower 
speeds you need for most of — motor driven 


machinery . . . use Master Gearhead Motors. 


With them you can lower your initial, 

installed cost. And you will find operating 

costs are low because of the gear units high effi- 
ciency (less than 2% power loss for each 


stage of parallel reduction). 


They will add greatly to the compactness, ap- 


pearance, convenience and safety of any of your machines. 


But it's very important that you use MASTER gearhead motors, be- 
cause nowhere else will you find units that are so flexible, so 
easily adaptable and in such a WT range of types and. 

sizes. Any size, 100 horsepower and smaller . . . for all cycles, 
phase and frequencies . . . in open, splash proof, fan 

cooled and explosion proof types .. . with Speedrangers 

and Unibrakes . . . for every type of mounting . . . all of these 
are standard Master units, any of which can be easily combined 
into the one best integral power drive for each job. 


Next time you need motors for your plant or product, make 
` a real success of the job with Master Gearhead Motors. 
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THE MASTER ELECTRIC COMPANY 


Through good shop practice 


Production men who 
know magnesium 
know it is easy to wo 


they speed production of new lightweight products 


Go to the men in the shops .. . the production men 
who work with magnesium . .. if you want the real 
down-to-earth story of its unusual machinability and 
exceptional ease in working. 

They will tell you how magnesium—the lightest of 
all structural metals—saves time and labor and 
tools. They will describe its easy sawing, with band 
and circular saws and also hand and power hack 
saws, permitting larger cuts per tooth than other 
structural metals. 


And these production men will tell you, too, that 
magnesium is worked faster and easier than most 
metals by hand tools—such as chipping tools, drills, 
burrs, chisels, planes, portable milling cutters. 


Shop techniques have, in fact, been developed for all 
common fabrication methods to speed the output of 
new products of lightweight magnesium. 


Dow men thoroughly familiar with these operations 
are on call to consult with you at all times. 


MAGNESIUM 


MAGNESIUM DIVISION, 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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